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nPEJtHCJIOBIE, 


HacToamifl JIeK^iH no ceficMOiieTpii 6mjih npo^raxanbi secHOH h jitioMi. 
TCKymaro 1911 ro^a st nijiaxi. noAroroBJieHifl iiaynnaro nepconaia ajih 3 a- 
BfeAMBaaifl pasManbiMH pjcckhmh cencMHiecKEiMH cTani^iflMH h a-ih BHnojrneHia 
pasjiH'iHBix'b HayafibixTi paSoii iipn IleHTpajtbHOMi) Biopo CeHCMHnecKOH Ko- 
MHCcia. 

KpOM't jihii ,^3 ripnrjiameHHbiX'B na ayaiSy bb CefiGMHnecKyK) KoMHceiw, 
jieKnin noc'liii.ajiHCb h HtKOTopsma noeTopoHHHMH BOJtbnocjiyniaTejiaMH. 

JIeKn,iii xHTajiHCb bt, iioiutmeniH €>03HqecKO0 JaSopaTopia AKaAemin 
HayKT>; bx. oSmean. 6f»iJio iipoxHTano 89 nacoBwxi JieKc^iH. HapaBH-fe co c-iy- 
uiaHieMB TeopeTHxecKaro Kypca, cjiyuiaiejiH saHHMaiHCt, noA^ pyKOBOACTBOMi. 
jiafiopaHTOB'b H. H. BnjiFriia h H. M. HHKH<i»opoBa, pasJiHnHMMH npairrane- 
CK0MH pa 6 OTaM 0 , OTHOC0UI,nMHCfl KT> HBCJI'liAOBaililO paBIlblXI. CCHCMBXeCKHXB 
HOCTpyiaenTOB^ h oiipeA'feJieniio hx'i> iiocTOHinibix'B, o5pa5oTKOiS ceftcMorpaMMB 
H np. 

HacTOflnuH Kypc't AaJiCKo iie MOJKe'n cxBTaTbCH HcnepnbiBaK)in, 0 MX, xaKB 
KaKT) iitKOTopbixx BonpocoBT, iipHujJiocb noHeBOjt Kocnyibcfl Jininb BCKOAtsb; 
T'feMX He aien'fce b'i> HacTOHmHXi> jeKuiaxi., pacflaAaiom,0XCfl Ha 1 2 OTA'feAbiibixB 
riaBB, coAepJKanie kohx^ yKaBaiio bb iipHJiaraeMOMB oriaBJieHin, pascMoiptHM 
TJiaBirMmie Bonpocw coBpeMeimoH cofiCMOMeTpin. 

OnBcaiiie pa3A00Hbix'b thiiobb ceHCMorpa<i»oBB ocoSeHHO crpaAaeiB iie- 
HOJiHOTOH, TaKB KaKB waBHafl nfejib saKiionaAacb bb tomb, nxoSbi iiosHaKOMHXb . 
cjiymaxejiefi cb tSmb xnaaMB npH^opOBB 0 motoaobb HafijHOAefliil, Koxopbie 
npHMfeHflioTCfl Ha pyccmxz ceficMaxecKHXB CTaH0iaxB, h He BXOAHXb ctojibko 
BB onHcanie paaxHxubixB KOiicxpyKTHBHbixB Acxajiefi npH( 5 opOBB, ckojibko 
paacMOTptxb cawbie npmmnu ycxpoficTBa paajHXHbixB thuobb cencMorpa- 

<E>0BB. 

reoxornnecKan nacxb cencMOAorin ocraBjeiia BA^Cb coBepmeimo 5e3B 
paaCMOTpiHifl, xaKB KaKB HM^fejtOCb rjraBHbIMB 06pa30MB BB BHAy COCpeAOTO00Tb 
BHBManie iia usMthpumeMuoU nacra ceHCMOxoria. BcxfeACXBie aioro HacxoHmiii 
KypcB H oaarjaBxeiiB «leKmiH no ceiicMOMempim. 

Kb TOMy-JKe cb reoiornnecKofi nacxbio ceficMoxorii cjiyniaxeAn HM-ifejiH 

BOSMOJKHOCTb IIOSimKOMHTbCfl H3B HiCKOAbK0XB J[eKI].i0, IipOHHXaaHblXB A. H. ■ 
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PepacHM OBbiM'b B-b TOMB- ate noM'fem.eHin ^nsHqecKOH JlaSopaxopin AKaACMiH 
HayK'b. 

Bt. HacTonmeMi. Kypc'fe npoBOAHJiocb CTpeMJieme, no bosmojkhocth, hc 
ocTaBJiaTB HH OAHoro BLicKasbiBaeMaro noJiOHteHia hjih npHBOAHMOH «>opMyjibi 
6e3i> AOKasaTejbCTBa, hto Tpe^oBajio HHoria aobojibho npoAOJiatHTejibHbix'b n 
yroMHTejbHbix'b BbiKjaAOKTb, ripn btom-b npHxoABJiocb noHeBOJi'fe BAaBaTbca bT) 
pasHbiff BTopocTeneHBbifl eoapoGhoctb, nxoSbi coxpaeHXb aa HSJiOHteHieM'b xa- 

paKTepTb aCHOCTH M yfii^AHTeJIbHOCTH. 

PyKOBOACTByacb aTfl»ra-ace coo6paHceHiHMH npnmjiocb nocBHTHXb u.'fejryio 
nepByK) rjiasy Hajoateniio ocHOBHbixx> noxoaceniH xeopiH yiipyrocTu, Seax. 
BHaHifl KOTopbixxj xpyAHO ycBOHTb ced'fe xeopiio 3aK0H0Bx> pacnpocxpaHenia 
paSJTHHHElX'b THnOBX> CetCMHXeCKHX'b BOJIHb. 

Bx> T-fex-b-ase BH^ax-b oxAijJiLHbiH § 2 TxaBbi VII nocBflm.eH’b nsjoateHiK) 
xeopiH cnoco6a HaHMeHfcinHX'b KBaApaxoBb, HM’fcioin.iH npn oSpa^oxK'fe pesyjb- 
xaxoBX. pasAHHHBixx. HSM^peniH BaacHoe npaKXHxecKoc snaneiiie. 

HacxoHmit Kypcb cxpaAaexb necoMH'feHHO mhophihh neAO'jexaMH, ho, BBHAy 
GtAHOCTH COBpeMeHHOH CeHCMHXeCKOH JHXepaxypBI BX. CHCXeMaXH3HpOBaHHbIXX> 
Kypcaxx. no TeopeTHxecKOH ccHCMOMexpin, nexaxaHie HacTOHin,Hxx> xeKpifi MOHtexx> 
npHHecTH CBOK) AOJHO HOJiLBbi Bx» CMBicJi-fe BOCHOJiHeHia ynoMHeyxaro ripo6i&jra. 

CeficMOMexpia npeACTaBXflexb co6ok> eme coBepmeuHO MOxoAyio nayny, 
Koxopaa xtMX. ne MeH'fee, 3a KopoxKoe Bpewa CBoero cynJcecTBOBania, cxyM-fexa 
BblABHHyXb a'fejIblH pHAb BaZKHblXb H Bb BblCUiefi CXeiieHH HHXepeCHblXb BOnpO- 
coBb reo<E>H3HKH H HaM-feTHXb nyxb Kb HXb pfemeniK). Ona 3arparHBaexx> yate 
xenepb caMbia cAoacHbm aaAaxn o BHyxpeeneMb cxpoeeiH 3eMHoro mapa, o5b 
ynpyraxb CBoficxBaxb 3eMJin KaKb n-fexaro, o HpeACKaaanin seMAexpaceHiH 
H Dp., H Bb Aa-JitH-feHmeMb CBoeMb paaBHxin oxitpoexb HecoMniHuo coBepmcHHO 
HOBbie r0pH30HXbI. 

CepbesHbiMb npenaxcTBicMb Kb ninpoitoiviy OBaaKOMAeniio Cb arot moaoaoS 
. HayKofi, npeACTaBJiaioni.eH cxojebko EOBaro h saMaaqHBaro, h Koxopaa npHMbi- 
Kaexb HenocpeACXBeuHO Kb 4>H3HK'fe, nonniviaa xepMHHb «>H3HKa Bb niHpoKOMb 
CMbicArfe axoro CAoea, cjyaKnxb xo oCcxoaxeAbcxBO, xxo ao CHXb nopb hoxxh 
HH npH OAHOMb H3b pyccKHXb yHHBepcHxexoBb HO 3Hxaexcfl CHCxeMaxHxecKiH: 
Kypcb ceHCMOAorin. Jlnnawb, HHxepecyK)iii,HMCfl axon nayKOH, npHxoAHxcii noKe- 
BOA'& o6pani,aTbCfl Kb KpaiaHe paaSpocaHHOH ceficMHxecKOH AHxepaxypi&, Kb ox- 
A'l^AbHbiMb HayxHbiMb cxaxbEMb H paOoxaMb, nfoib Kpaiine aaxpyAnaexcn 
ycBoeaie npcAMexa. 

Bb axoMb oxHomeniH Hacxoau 2 ,iH Kypcb OKaatexcn 5bixb Moatexb hoaos- 
HbiMb, KaKb noco6ie Kb HayneHito coBpeMeHHofi ceficMoaiexpin. 

ABrjCTt, 1911 r. 





SeMJieTpflceHia A'feJiaTca, bx saBHCHMOcra oxi npHqHH'B hx-b BOSHHKHOBe- 
Hifl, Ha TpH rjraBHbixx Macca: 1) ByjiKaHii'iecKiH, BbiSBaHHbifl BHesaoHbiMB 
noAseMHbiMH BSpbiBaMH B-b coctACTB'ife Cb ByjiKaHaMH; 2 ) odBaJibHwa, KorAa Bb 
Ttxb iiycTOxaxb, Koxopwa Kpoioxca Bb HiKoropbixb M'fecxaxb Bb Ht^pazb 
seMJiH, npoHcxoAflxb BHesanHwe o5Bajibi mh upoBajtbi h 3) xeKTOHHHecKia, 
Kor^a iipoHCXOAHXb BHeBannoe CMifeinenie cjioeBb ropHwxb nopoAb BCJit^cxfiie 
KpHaceo5pa30BaxejibHbixb iipoaeccoBb. 

Bo Bcte xpexb cjiyHafjxb npoHciOAnxb napyrneHie ycxoBin paBHOBicia 
BHyxpeHHHXb cjioeBb 3eMJiH, Koxopoe coiipoBO>KAaexca BOSHHKHOBeaieMb ynpy- 
raxb KOJie5aHiH Bb ropabixb nopoAaxb. 3 th Koiedaaia, AocxHraa iiOBepxnocxH 
3eMJiH, npHBOAaxb Bb coTpacenie Bepxnio iiJiacTbi seMHOH oGoiohkh h Bbisbi- 
Bawxb aBjoHia, iiaetcxubia iiOAb HasBaaicMb aeMAexpaceidH. 

To M'fecxo BHyxpH aeMHOH KOpbi, I’Ai iiepBOuanaAbHO iipoHsoiiiJio aapyuie- 
Hie paBHOB'fecia cioeBbjHasHBaexca seMiexpaceHia hah 

BAHacaamaa Kb ^H^o^eHxpy xoana aoMHoi noBepxHocxH iiasbiBaexca dnmeu- 
mpoMi, TaKHMb o6pa30Mb raiioEieHxpb, BiiHaeiixpb h I^eHTpb somah Aeataxb 
Ha OAHOH npaMO^ ahhIh. Y iiOBepxHocxH aeiwAH caMoe CHAbnoe npoaBjeme 
aeMAexpaceHia Ha^AioAaeTca Bb auHJAenxp'b. 

He iioAAeamxb HHKaKowy coMirfemio, axo, Kaicb rHnon.eHTpb, xaKb h buh- 
aeHxpb, He cyxb onpeA^AeHHbia tohkh; 3xo HecoMH-tnao oupeA^JieHHbia oGAacxH, 
HM-feioinia 65Abmee hah MCHbuiee npoxaaccHie. OAHaKO, axH o^AaoxH, koxopbia 
Moryxb Bb CAyaai xeKioHHaecKHXb seMAexpaceHifi HMfeb oaeab pacxaHyxyio 
«tHrypy, paciioAoaieHHyio baoab KaK0]H-HH(5yAb c<5pocoBO0 ahhIh, Boo6ii],e roBopa 
HacxoAbKo MaAbi Bb cpaBiieaiH cb paaMtpaMH Bcefi seMAH, axo Mbi Moateaib, 
AJia npocxoTbi HSAoaceHia, Bb HSB'fccxHOMb pascxoaniH paacMaxpHBaxb HXb ao 
H tKoxopoii cxeiieHH KaKb oiipeAtAeimbia xohkh, iiOApasywitBaa, OAnaKO, BcexAa 
llOAb ailHHeHXpOMb CepCAHUy A'feHCXBHXeAbHOH 3HHHeHTpaAbHOH 05AaCXH. 

IlepBbie ABa KAacca seMAeTpaceriiH nadAiOAaioTca cpaBHHxeAbiio ptAKO, 
iipHaeMb raaoneHxpb AeatHXb oObiKHOBeiino ue rAySoKO. Bb BiAy sToro 3 xh 
XHHbi soMAeTpacenia Hwiioxb iioaxH HciuioaHTeAbHO Mtonoe aimaeHie h Bb 
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H'feKOTOpOM'B, CpaBEHTCJIBHO HeSOJIbmOM'B, paSCTOflHiH OT'fc 3nHIi;eHTpa BOBCe H 
He oinyniiaioTca. 

OrpoMHoe 6ojibinHHCTBO seMJieTpaceHiH: TeKTOHHaecKaro npoHCxoJK^eHiH, 
npHneMT, nocx-feAHia SsiBaiOTi, HHorAa qpesBBiHaHHO paspymnTejiLHbi. Kor^a 
oaanb TaKoro aeMJieTpflceeia jig^hth rjiySoKO, to seMjieTpaeeHie Ha noBepx- 
HOCTH aeMjiH oxBaTbiBaeTT* yate Sojibinyio oSjracTS, Bb aTOMTb cjiyaai; KOjeSame 
HOHBbi oinymaeTCH HenocpeACTBCHHO bb BecBivia aHaHnTejrBHbixB y^a- 

jeniaxTb otb 3nHn;eHTpajibHOH o6jiacTH, a nyBCTBHTeJibHbie ceHCMorpa<i>Bi mo- 
ryTTb OTM'feTBTB TaKoe aeMJieTpaceHie bt> atoSoMB nyHKTfe na nosepxHOCTH Bcero 
aeMHoro mapa. 

TeKTOHHHecKia aeivixeTpaceHifl o^Haanw cbohmb npoHCxoBKAesieMH rfeM'B 
J^HCJIOKaHiOHHBIM'I. HpOH.eCCaM'b, KOTOpbie npOIICXOAHTb BHyxpH SeMHOH KOpbl 
npH nocTeneHHOMH oxjtaacAeHiH h coKpaipemn aeMHoro mapa, Bb ocaAO'iHBix'L 
ropetixT. nopoAaxT> nponcxoAHTi. npHaTOMb paanbie cabhfh, CMtimenia, cGpocw; 
o^paayioTca HHTeHCHBHbia CKjraA’jaTOCTii cJiceBB, Haxo/i;am.BXCH bh cocToaHia 
BecbMa SHaaHTejibHaro ynpyraro naTaaceHia. BLajiCHia 3 tii rfecHo CBasaHBi ex 
npoHeccawH ropoo^paaoBaaia ii cHJibH'i&e scero Ha^jitoAaioTca bx oSiacTaxx 
BHaHHXeJIbHblXX reOCHtlKJTHHajeS MH BX COC'lsjI.CTB'fe CX SOJIBmHMH MOpCKHMH 
rjiySHHaMH. TaMx, rA'’£ HM^feexca mhofo CKJiaAaaxbixx ropx hjih Boo6m;e, 
HM-feioxca SHaHHxejibHbifl n Sbiexpbia HSM-fenenia pejibe<s>a seMHoii iiosepxiiocxH, 
MOHSHO OH^HAaxb Bcxp'fexHxb H naHSoAbmifl ynpyrifl HaxaaceHifl pasJiHaabixx 
c-ffoeBx seMJiB. Cx xeneHieMX BpeiweHH paBHOBlJcie xaKHxx cjroeBx mojkgtx 
CA' feJiaxbca apesBBiaaHHO HeycxoHaHBbiMx, a xor^a AocxaToaiio KaKoro - imSyAb 
caworo uesnaaBTejibHaro Btiimuaro HMnyjibcu, mtoSbi iipeA'fe-nx ynpyroexH 
6biJix iiepewAeHx h npoHBomjio - 6hi Biiesaniioe carfememe oahhxx cjioeax no 
OTHomemio kx Apyrnwx, KaKOBoe carfemeHie MOJKexx BbisBaTb xeKXOHHaecKoe 
seimrexpaceHie. 

TaKDRix oSpaaoMx BnyxpCHHie cjioh sgmjih, naxoAainieca bx coexoamH 
ynpyraro HaxajKenia, noABepaienbi nenocpeACTBeuHO A'^BCTBiio pasjmniibixx 
yiipyrHxx cmx. Kor^a bx KaKon-nnSyAb oSjiacTH iipohbohagtx, otx toh hjih hhoh 
npagnubi, npyimoe napyrnenie paBHOB'fecia cJioeBx, to, bx cMy ochobhoh xeo- 
peMbi o paenpoexpaHeniH HwrnyjbcoBx, Apyrie caoh sewAn Tanate 6yAyTx bbi- 
BeAGHbi H3X CBoero cocToanin paBHOB-fecia h CyAyxx HcubnxiBaxb HSB'fecxnBifl 
Ae<E»opMan,iH n npnAyxx iipn btomx bx cocToanie ABHJKenia. 3th ABHa£eiiiH 
SyAyxx, OAHaKO, stiaxHTeAbno Men'fee HExencHBiibi, H'feaix bx onarife, h, gcah bx 
3THXX 6oA'£e yAaieHHbixx o^AacTaxx npeA'feAx ynpyrocTH ne SyAexx iiepeiAenx, 
to 3TH ABHaeeHifl dyAyxx HM'^feTb xapaKxepx Aamb 6oA£e MeAKHxx K0Ae6aHift 
OKOAO onpeA'feAeHHaro cpeAnaro noAOJKema paBHOBteia. ^BHacenia stii o0ycAOB- 
AHBaiOTCa HCKAIOEHTeAbHO T'feiMH CHAAMH ynpyXOCTH, KOTOpblH BbI3blBaK)TCa 
Ae<i>opManiai\m CAoeBx. 



Mbi bhahm-l, TaKHMi. oepasoM-B, HTO yqeHie o seMJeTpaceiiiBS'B, KaKi, o 
H'feKOTopoMTi MesaHHqecKOM% npoiAecefc, t^cho CBasano ci) Teopien ynpyrocTH. 

3Ta Teopifl AaeTt BosMoaKHOcTt ocB'jjiTiiTb 3TH HBjeHia ci> coBepmeHHO 
HOBOH TO^IKH Bp-feHifl H Jimj'Ty KJIOq'B K 1 , ypaSyM-feHlIO T-fext CJIOBKHBIXT, KOJie6a- 
TeJEHElX-B ^p0^eCC0B'I,, KOTOpBie npOHCXOAHTT. BO BCeH SeMHOH KOp-fe, KOr^a Bt 
KaKOH-Hii5yAB o5jiacTH npoHsomjio, ott* toh hjh hhoh upHqHHbi, KpyoHoe na- 
pyinenie paBHOB'fecia BHyTpeiiHHXTj cJioeB'L Bewjia. 

9tot'i. nyTB HSCxfeAOBaida seMjreTpflceuiH qpesBbiqaHHO HHTepecHbiH h 
njTOAOTBopHbit, HO KTb cojKajf’feeiio cpaBHHTejbHO Majio ein;© paapa^oTaenbit. 
Mbi HO 3T0My nyTH rfeMi, ne Menise noHAeMt, iio ajih ^iJIbHOCTH h hchocth 
A ajibHMmaro nsioaceHia, n.'fexecooSpasHo ho nojibsoBaTbCH TOXHacB-Hte roxo- 
BbiMH ^opMyjiaMH H HOJioJKeHiaMH xeopiH ynpyrocTH, a nocBaxHTb ochobiibimt, 
HaqajiaM'b axoro yqeiiifl oxA'fcJibHjio, cneaiajibHyK) xJiaBy. 



rjieiBgi I. 


OcHOBHBifl nojioaeeHia Teopin ynpyrocTH. 



BHyTpeHHIfl CM/lbl. 


Mbi orpaenqHMCfl paacMOTptaiei^i'b tojibko Tiji-b hsotpohhbix'Bj xapaKxe- 
pHSyeMblXlj, BT» OTJIHqie OTTb KpnCTaJJIHieCKHXX, T^Mt, HTO paSJIHqHbIfl 

ouanqecKia cBoficTBa rfjia He aasHCflTX ot-l Toro hjih hhofo HanpaBJieHiH, h 
BO Bcfe-b HanpaBJieHiflXT> oAXHaKOBbi. ^TO-ate KacaeTca odnopodHocmu, to bb 
H pEM-feHeHiH KB BCMHOMy Hiapy KaKB i^tjiOMy TaKaa oahopoahoctb, oaeBHAHO, 
He cymecTByeTB, thkb KaKB no M'fep'fe yAajieiiia otb iioBepxHocxH bb rjiy< 5 b 
SeMJIH UJIOTHOCTb H paSJHHHLIH yOpyrifl CBOHCTBa CJIOeBB M-fellHIOTCfl. 3 to o 6 - 
CTOHTeJIbCTBO MbI BHOCJl'fc^CTBiH HpHMeMB BO BHHlUaHie H ynXCMB, HO, OrpaHHHH- 
Baacb HOKa HefioJibniHMH o^JiacTAMH bb onpeAiJieHHOMB paacToaiim otb Heaxpa 
aeWJIH, MbI MOHieMB CHHXaXb 9 TH OfijiaCTH no CBOHMB fPHBHHeCKHMB CBOHCTBaWB 
AOCTaXOHHO OAHOpOAHblMH H npHlVrfellflTb KB HHMB OCHOBHblH ypaBHGHifl TGOpiff 
ynpyrocTH, BbiBe^eHiibiH ajih T'j&J»'b hbotpohhbixb h oii.iiopoa.HbixB. 

HxaKB npeAiiojioJKHiMB, hto mbi narfeeMB h30- 

’lepT, 1 . xpoHHoe H OAHopoAHoe T-ifejo M (cm. nepx. 1), noA- 



BepmeHHOe abHCTBilO aiKOTOpOfl CHCTCMbl CHJlTb. 
HepesB 3T0 xfejio nposeAeMB mbicjigeTho iipona- 

BOJTBHyiO nOBepXHOCTb 8 H B03BMeMB Ha HGH 6e3KO- 

Henno-MaJiBiH 3JieMeHXB d8. DpeACxaBHMB ceCt sa- 
xfeMB, HTO BCfl nacTB T-fejia, jiejKaii].afl Bnpaeo otb 
noBepxHOCTH /S', x.-e. nacTB j^Aajena. TorAa, 
AJifl BOBcxaHOBAenifl paBHOBi&ciH, HaAO kb KawKAOMy 
BJieMeHxy noBepxHocxH 8, bb pOA'i& dS^ npnJOJKnxB 


BH-feranioio CHjy, Koxopaa cooTEtTCxeyeTB no CBOen BeiHHHHt h nanpaBAemio 


AtHCTBiio yAajreHHOH ^.sigvvlN na AaHHBiH 3jieMeHTB noBepxHOCXH (^<9 h Koropaa, 



TaKHM-B OSpaSOM'Bj 3 TO Ai^HCTBie BHOJIH'fe SaM'feHfleT'B. 0603 HaTOM'L 3 Ty CHJiy »ie- 

pesTb F. 

CnjiaJ^ pasc^HTbiBaeTCfl BcerAa na eAHanpy noBepxiiocTH, TaKt ’qxo «j>aK- 
THHccKaa CHJia, A'^HCTByiomaa iia aJiGMeiiTt noBepxeocTH dS, 6 yAeTi> FdS. 
CHjia JP HasbiBaeTCB paBHOjuMcxByioiu.HM'b HaTaHceHieMt b'b AauHOi TO’iK'fe no- 
BepxHocTH 8 , npHqeMTj bt. TBepABixib TtjiaxT> nanpaBjeHie JP, booSiii;© roBopa, 
cocTaBjraeTb h^£kotope>ih yrojix. cb nanpaBjreHieMTb nopinajiH k'b noBepxnocxH n. 
HaxaBKema cqnxaiOTCfl nojiOHCHTejibHEiMH, KorAa ohh nanpaBjenbi napyaty, 
T.-e. oxx. BJieMeHTa noBepxiiocxK bx> cxopony wbicJieHHO yAajienHOH aacxn 
T-Ijra N. . 

TaKHM-b oSpasoM-b, ecjH jvibi mbicjibhho BbiAfeOTMij Buyxpn xfejia oSBeM-b 
V (cw. aepT. 1), TO A'feHCTBie ocxaJibHbixb qacTeii -rfejia na noBepxiiocxb s, orpa- 
HH4^BaI0I^yIo oSbeMb CBeAexca Kb CHCxeiviij yripyrnxb cMb (HaTaaceHifi), 
A'tHCTByiomHXb iienpepbiBHbiMb o5pa30Mb iia pasAHaabie BjieMeHTbi noBcpx- 
HOCTH S. 

Ilpn 3 T 0 Mb camo co5oio paayM'feoTca, *ito, Bb CErjy oceoBHoro npHnc^Hna 
MexaHHKH, no KOxopoMy A'feftcxBie BcerAa paBHO n npaMonpoxHBHo npoxHBOAM- 
CTBiK), na KaacAbifir axeMeiiTb noBepxnodXH <^<9 A'fe^cxByexb Bb iipoxiiBoriojioasHOMb 
HanpaBjenin Apyraa cnjia, paBnaa n npaivionpoTHBHaH JP, h npoHcxoAaiaaa oxb 
xifexb aacxen x'fejia Jf, Koxopbia JiejKarb bji'^bo oxb iioBepxiiocTii 8. OAnaKO, 
BbiA'fejrna H3b x'fejia onpeA'feJieHiibiii oSbeaib v, iiaivib Cb bthmh onympenuuMU 
CHJiaMH MOJKHO H HG CaUXaXbCH. 

SA'fecb BaatHO Jiniub xo, axo A^iiicTBie Aaniiaro rfcjia na iiOBepxHOCXb s, 
orpanHqHBaiomyK) o6bGMb v, MoaiGxb 6F>ixb caeAeiio Kb CHCxearb cnjib, A'fcfi- 
CTByioinHXb iia noBepxnocrb s, iipHaewb arn cMbi no OTnouieiiiio kx» odbeniy v 
aejaioTca CHJiaain eumuiuuMU. 

EcjiH-6br xfejio M 6biJio jkhakog, to CHAa JP, A'fej^icTByiomaH y aAGMeaxa 
noBGpxiiocxn d8, npeAcxaBHAa-Sbi coSoio nnaxo hhog KaKb daojieuie atHAKOCxn, 
ripHncMb 3 X 0 AaBAGiiie, na ocnoBaHia aaKOnoBb rnapocTaTHKa, 5 bM 0 - 6 bi nep~ 
neuduKyjinpuo Kb dS n iianpaBAeno oxb naoxn N BAtBO. TaKHMb oG^pasoMb 
AaBAGHie Bb acHAKHXb xfeAaxb biohcho pascMaxpHBaxb KaKb OTpnnaxeAbnoe Ha~ 
xajKenie. 

Bb TBGpAbixb xifeAaxb, KaKb paubHio 6biA0 yKaaano, HaxaateniG F co- 
cxaBAflGXb BOoGnAe irfeKOxopbifi yroAb cb nopMaAbio Kb xoaiy BAGMeHxy nosepx- 
HOCTPI, Iia KOTOpblH 3 Ta CMa A'feHCTByeTb. Bb aXOMb MOJKHO yG-feAHTbCfl H3b 

CA'feAyioui.HXb npocxbixb cooGpaHteniH. 

npGACxaBHMb cGS-fe pHAHOApnaccKiH cTepjKenb Jf( 7 , saKp'fenAeflHbin BBopxy 
Bb M. H noABepjKeiiHbm noAHOMy pacTarHBaioni,GMy ycHAiio F (cm. nepx. 2 ). 

BoabMGMb iiopMaAbHoe c^fexeniG cxepjKHH AB\ nAomaAb axoro cfc^GHin 
o5o3HaHHMb qepesb S. 
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Tor^a CHJia, A’^^CTByior^aa iia e;i;HHnuy noBepxHOCTH AJB^ 6 yA 0 Ti> 


^lepT. 2 . 




3 Ta CHJa COOTB'feTCTByeT'B TOMy, HTO 
MLi HasBajiH iiaTameHieMT,. Bb AaHHOMB 
cjyia'fe 3T0 HaTHacenie coBna;i,aeT'B ct 
HOpMaJIBK) Kt A^. 

BosbMeM'B xenepb Apyroe cfe^eme 
A'^', HaKjioHeeHoe k-b HopnajibHOMy cfe- 
’Teniio noA'B yrjiOMB <p. 

IlycTb iiaomaAB axoro c-fexenia: 6y- 
AeTB S\ 

TorAa 

S'= — • 

cos <P 

Ha axo cfexenie A tHCXEyex-b xo->Ke pac- 
xarnBaiomee ycarjiie P, no b’b axoMX> 
cjiyaafe cooxB-fexcTByiomee naxaHceHicP', 
oxHeceHHoe KTb eABHHn.'fe noBepxnocxrr, 
SyACxx. 


F' — ^ == ^ cos 9 = p cos 9 ( 1 ) 

HaxfljKeHie P' xenept y>Ke ne coBnaAaexx. Coji-fee ctd HopMajBio ktj A'B\ 
a cocxaBJiaex'B ct hch yrojiTb op. 

CBJiy P'^ MoacHO pasjroatHXB na ab'Ij cbjibi: Ha OAiiy iV', . coBnaAaiomyio 
no HanpaBJieHiro cb iiopMajii.io kb A'B', h oa Apyryio T', aMcToyiomyio bb 
HJOCKOCXH A'B'. 

Hbb HepxoBKa rr h3b <[>opMyjiBi (1) bhaho, hto 


iV' — Pcos^tp (2) 

H 

= Pcos cp sin o (3) 


Offjra N' HasBiBaexcfl RopMaJiSHBiMB, a T' KacaxejiBHBiMB hah xanreH- 
piaABHBlMB HaXflHCeHieMB, 

CHAy BB CBOK) O^OpOAB MOHCHO paBAOZKHXB Ha AK)5 b 1H ASa BSaHMHO- 

nepneHAHKyAapHBifl HanpaBAenin, bshxbih bb iiaockocth A'B'. 
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TaKHM-fc oSpasoMT* HaTflHceHie,afeHCTByK)mee najiio^oa ajeMenn. nosepx- 

HOCTET, BSHTblH BHyTpH TB6pJ^a^0 T'fejia, M03-KHO OTOHCAGCTBUTb C'h CITCT6M0H 
TpexTb BsaHMHO-nepneHAHKyjinpHBix'i. cbjii. hjih iiaTaHceHii, nsi, KOTOpbixi, o^na 
coBnaAaeT^ c-b HopMajrbio Kb AaneoMy axeMenry noBepxHOCTB, a xpyria ab* 
Ai&HCTByioT'b nojj.b npflMbiMb yrxoMb Apyrb Kb apyry h napaxxexBHO caaioS no- 
BepxHOCTir. 

yCTaHOBHBinH BTOTb C&aKTb, BOBbMCMb HpBMOyrOXbHyiO CHCTGMy KOOPAH- 
HaTb, Ha’iaXO KOXOpoii nOM'feCTHMb Bb XIOSofi TOHK'fe O BHyxpH Tfcxa, H BBGAGMb 

cx'fexyioni.ia o6o3Ha*ieHiH. 

BoBbMeMb aJiBRieHTapHyio nxomaxKy iia och x h pacnoxpjKHMb ee nepnea- 

HepT. 8. 



AWKyxapno Kb 3 TOt OCH (CM. aepT. 3). CooTstTCTByiomeG iiopMaxbHoe HaxB- 
atenie, oTHeceHHoe, imKb Bcerxa, Kb exHEHafe eobbpxhocth, o5o3HaEHMb ae- 
pesb , a cooTB'fexcTByioineo I^acaTexbHoe HaTEEseHiG npcACxaBHMb ce 6 'fc pas- 
xoateHHbiMb napaxxexbHO ocEWb y n 0 . CooTB'fexcTByioDAiE cocTaBXflioipiH 060 - 
BiiaEHMb aepesb n Z^. HEACKCb {x) y axnxb Bbipaaienifi o6o3HaEaeTb, eto 
pascMaxpuBaeMaa iixomaAKa pacuoxojiceiia iieprieHAHKyxapHO Kb och x. BcIj 
3 TH HaxHJKenia mbi GyACMb cEHTaxb EOxoatHxexbHbiMH, Korxa oim A'fe^cxByioTb 
Bb CTopony B03pacxaK)ni;nxb KOOpAHnaxx,. 

Bsebuih 3xeMeiiTapiiyio luomaAKy nepneiiAHKyxapHO Kb och y, noxyEHMb 
onflTb OAiiy iiopMaJbiiyio CHxy Y^ h AB'fe KacaxexbiibiH Xy vi Zy. 
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KorAa'-ate njiomaAKa BS/iia iiepneHAHKjjiapHO kt* och to cooTB-fex- 

CTByioui,in HaTflmeHia 6jjxyT'b b Y^. 

TaKHMi* o6pa30M'b BTb 41060H TO'jK'fe AaHHaro TBepAaro T'£j[a, bi. aaBHca- 

MOCTH OTT. OpieHTPrpOBKH MOIHaAKH, DpHXOAHTCfl HM'fexB CO CJl-fcAyiOmBWH 

AeBflTbK) np09Kii.iflMH HaTBacenia: 



i;. 

2 ., 



Z^, 



Z^. 


BaaHMHoe pacnojioJKeHie aTRXTj chji'b bhaho aa ^epiemt 3 . 

Chabi, paciiojiojKeHHbifl Bt npeABiAymeff xa^jiHaict no AiaronaiH cji-feea 
HanpaBO, npeACxaBjiflioTT C06010 HopMaibHwa HaTB^enia. 

yCJIOBHBlDBCb BT* BTHXTb OtJOSHaHOHiaXT)) B03BM8M'b 3JIGM6HTapHyK) II40*- 
maAKy, opieHTHpoBaFiayio, keki* yroAHO, no OTHoniBHito kT) ocbmi> KOopAHHaxb. 
nycTB paenodnUcmeyromee naxnJKeHie na axy njiomaAKy, oxHeccHHoe, KaKt 
BcerAa, kb eAnnHii.’fe noBepxHOCTH, CyACTB a ripoBKain F . na ocu KOopAH- 
HATB Z, r, z (6e3Tb HHAOKCOBB). 

HaHAOMB Tenepb saBHCHMOCTE. MeatAy Z, T, Z n panlie ycxauoBJienHBiMH 

BeJHWBHaMH X^^Xy.X^^ Y^b t. a. 

HepT. 4. 



aXOH P^JIH BOaBMOMB HA OCAXT, KOOpAHHaTl. COOTB^fcTCTBeHHO TpH 
TOBKH A, i? H 0 BT> BeCbMA 5 jIH 3K0MT), BB UpGA'^ Jrfe n't CeSKOHGTHO-SjIHSKOM'B, 

pascTOflHiii OTT> aanajia KoopAHHaTT) 0 , h coeAHHHjni 3 th tobkh MeacAy co^oio 
IipaMBIMH JIHBiflMH (cm. Bepx. 4). 



11 


Mbi oCpasyeMTb TaKHM-fc oSpasoMTb TpeyrojiBHHK'B, njiomaAB KOToparo 
ABC o6o3Ha’qHM'B qepest S. Mbi npoBOAWM’B axoTi* TpeyrojiBHHK'B TaK'B, 
htoSbi oh-b coBnaAaji'B cb toh ajieivieHTapHOH njomaAKoij AJin KOTopofi mbi 
H in.eM'B npoaKpiii paBHOA’fencTByioin.aro HaTaaieHiH F. 

IlycTB HopwajiB Mn k'b njiomaAKij AJBG cocTaBJifleTTb yrjiBi cb ochmh 
KOO pAHHaTB X, 2/, Z COOTB-feTCTBCHHO paBHBIC ^ H y. HanpaBJIGHie-Hte CEJIBI 
F cocTaBJifleTB B006iD.e h'Skotopbih yrojiB cb iianpaBJteHieMB HopMajiH Mn, 

Bb o6pa30BaBmeMca xaKHMB oCpasoMB TexpaeApfe OABG oSoBHaHEWB 

CJl'feAyiOmHMB 06pa30MB BJIOmaAH 6OKOBBIXB FpaHeH .* 

loom. OBG— 

BJoiii;- OGA — Sy 
njoui;- OAB — 

ToPAa 

— 'S'cosocj 

Sy = -Scospi .....(4) 

S„ = S cos Y j 

BBipasHMB 'leiiepB ycjiOBia paBiioB'fecia iiamero aAcaieHTapnaro xe- 
TpaeApa. 

paBHOB-fecifi Tpe^ycTCH, H'roSBi cyMMa npoBKmii BC'fcx'B chab, A'feS- 
CTByiomHXB Ha TcrpaeApB, na Kaa^Ayio h3b bcefi koopahhatb, 6Bijia-6Bi paBiia 
HyAK). 3 to iieoSxoAHMoe ycAOBie ajih tofo, htoSbi xerpaeApB He HM-feAB-dBi 
HOCTynaTCABHaro ABHHteHia baoab Toii hah hho^ och. TairB kbkb Cokobbih 
rpaHH 8 ^, <Sy, TerpaeApa oSpamcHBi bb CTopony OTpHHaxeABHBixB oceK 
KOOpAHHaTB H MBI CHHTaeMB BCei'Aa IiaTHHCeHifl A'feftCTByiOmHMH Ha AaHHBlft axe- 
MeHTB 0 TB AftHHOH HOBepXHOCTH Hapyacy, TO MBI nOAyHHMB, IlpHHHMaa eme BO 
BHHMaHie, HTO BC'fe HaTHHCeHlH OTHOCHTCfl BCCrAa KB eAHHHU'Ij HOBepXHOCTH, CA'fc- 
Ayiomee ycAOBie paBnoB'fecia ajh iipoaKuin chab iia ocb oj -obb: 

X8 — X^S^ — X^8^-~X,S^^0. 

Kb 9THIV1B CHAAMB HATHIKeHiH CA'^AOBHAO-^BI IipHCOeAHHHTB 6111,0 Iip03KU.iH 

BHifeniHHXB CHAB, A'feHCTByioni.HXB HenocpcACTBeKHO Ha oSbcmb A^HHaro Texpa- 
eApa OABG. Ho axH Bu-femuia chabi iiponopHioHaABHBi o6teMy aAeMeHTapnaro 
'rerpaeApa (naiip. xarorfeHie), HaTHHceHis-Hce nponopn.ioHaABHBi ero Sokobbimb 
HOB epXHOCTHMB, a HOTOMy, CCAH TexpaGApTB CteSKOHeHHO MHAB, TO ^OKOBBIH HA- 
THaKeHlH 6yAyTB 5 e 3 K 0 HeHH 0 - MAABIIMH BeAHHHHAMH BToporo nOpHAKa, a HpOaiH 
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CHJibi 6e3KOHeHeo - MajBiMH Tpext^ro nopa^Ka, a noTOMj hx-b, bt. cpaBHeniH 
Gh nepBBiMF, Moacffo BOBce a ne pascMarpuBaTt. 

TaKEMTh-ace oSpasaMB ^pyrnxB J^Byx^> ocet nojty'^HMTb cji'fe^yiorniia 
;^Ba cooTHoraeHm: 

zs—z^s,-z^s^—z,s, = o 

Saw'feHfla BB 3THXB BbipaaseHiflXB Sy h hxt> eejiH'iHHaMH esb 
^opMyxB (4) H coKpamaa ea 8, noxy'iHM'L OKoanaTejibHo: 

.Y = X, cos « ^ cos ? 2, cos T j 

Y = cos a -t- Ty cos ^ -i- cos y y (5) 

JZ — cos a -t- Zy cos p -I- cos Y ) 

<J»opMyjrBi (6) ;;aio'rB npoaKpia HaTaacema JP, A^&.HCTByK>maro Ha Jio6yK) 

iijroni;aAKy, aopMaJiB kb KOTopofi cocTaBxaeTTb yrjiBi a, p a y cb ocawa Koop- 

AHHaTTi. 

BbiBOAeMB Tenept. ycxoBia paBnoB'fecia ajieMeHTapaaro napaxJtexenaneAa. 
Bb KaacAoin xoaK'fe ^taHHaro TBep^aro x-fexa npoaKpia aaTameHiia 
Xj., Y^ht.ji,. HMifeioTB oiipeA'i^xeHHoe SHaienie, ho cb BSM'j&HeaieMTb noxoacenia 

ToaKH BHjrpa xi^xa HSM'fcHHKDrcH H BO^fe axH 9 BexaaHHB. CxtAOBaToxbao X , 

♦ 

Xy a T. A. HaAO pascMaTpaBaTB KaKx. ojHKHiH KoopAanaTB a?, y, z, onpeA'feJiaio- 
maxx. aoxoaceHie Aaenoa tohkb TBepAaro xixa. 

BosBMewB Tenepb axeMeHTapebia napaxjiexenHneAT», cxopoHBi Koxoparo 
OX, OB a OC paBHBi cooTB-fexcTBenHo dx, dy, ds (cw. ..aepT. 5). 

06TE>eMX> BToro napajxejienHneAa 6yAeTi> 

dz = dx dy dz, 

HaTBBKeHie A'^ficTsyEomee aa nxomaAKj AG^ , pacnoxoJKenHyio 
nepneaAEKyxHpHO kb och x - obb, HanpasxeHO cx-feBa Hanpaeo, x.-e. otb hxo- 
maAKH Hapyacy. Ha nxomaAKy-Hie OBAl^ C, o^pacpoHayio bx» cxopony oxpana- 
xexBHBixB' a;- OBB, Haxaaceme F' oSpamoHO bx> npoxaBonoxoBKEyio cxopony, 
npanoMB, ecxH napaxxeAenHneAi* sxeMeHxapHbia, to 06'fe axn chxbi oTxnaaioTCfl 
Apyrx. OTX. Apyra toxbko aa ^esKoneaHO-Maxyio BoxanaHy. TaKHM-B od^paaoMB, 
KorAa axeMeaxapnaH nxomaAKa oSpameHa bb cxopoHy KaKOH-xEdo OTpan;aTexB- 
Hon KoopA^naxHOH oca, to eooTB'fexexByioiii.BMx. npoaKaiaiviB HaxjiJKeHia cx'fe- 
AjexB npanncaxB SHaKB MHHycB ( — ). 
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Hepr. 5. 


X 



BbipasHM'fc Tenepfc ycJiOBiji paBiioB'lcia iiamero ajiGMeaTapiiaro napaiJie- 
jienHne;i,a. fljia axoro TpeSyexcii, 'ixo6w cyMMa npoaKuiii Bctxi) A'feMcrByioiii,Hxi> 
CHJi'i, Ha Kaat;^yIo lax. oceii KoapAHiia'Fb 6i>iJia-6bi paBiia ayjiEO. 

PaacMOTpHRi-b iiocjilAOBaTeJibiio Bcfe CHJbi, A'i^ficTByEomifl napaoeibHO 
OCH rC-OB'B. 

Ha ojioiaaAKy OBA^ G Ai-HcrByenb cMa 

— d^j di!. 

MoiixaAKH-Hte ylC7j cooTB&xFrByioiri.aa CHJia ey^eTTb 

xaKTb KaKB Rjia axon njiomaAKa KOop;i'HHfaTa x ydGJiimmacB aa (da:. 
PaBHOA'feficxByioinaH aTHxx AByxa. cwji'h Cy^eTi. 

-i™* d\j dz — 

BoabMeflrb xeuepb njioiu.aAKy OAB^ O. 

CooTB'IiTCTByiom,afl iipoaKnia HaxaJKeiik iiapajijajrBHLO och £C~ oaTb Sy^eTb 

— X^^dscds?. 
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njEOTnajiKH 0^ Cj B cooTB'feTCTBj'iomaH rpoaKD,itt CyjifiTu, 


JI^iR paBHo;i.'feHCTByioiii.eH araxt AByxi. chjb nojiyaiarb 


dXy 

dij 


dx. 


BoBBMeMi. Tenepb cSfe niom.aAK0 nepneHAHKyiapHbiH ki> och ^f-oB-B. 

^ja njroE^aAKH OAG^B iipoBKiiia HaTaaceBia napaweJibHO och cc - obt , 

SyAeTTj 

— dxdy, 

a AM HAomaAKH GJB^O^Aj^ 


PaBHOA'feaeTByiomaa paena 


TaKHMii o6pa30M'b cyMMa npoaKait na oct jr-OBij BctxB HaTaateait, 
A'feacTByioiii.Tix'ij aa Bcfe raecxb rpa-Heii nainero napajueJiennneAa, SyAerb 



3ra cyMMa ecTb 6e3K0He*JH0-Maiaa BexHaHaa Tpexbaro iiopaAKa no otho- 
ineniio kb npHpain.eHiaMb KoopABBaxTb. 

Ho KpoM-fe CBJETb ynpyrocTH (aaTaateHiH) na aam-L riapajJiejieiiHaeA'i> mo- 
ryxxi A'fefiCTBOBaTb Apyria BH’tmHia cbjiei. BH'feiiiHia cajibi ofiBiKHOBCHHo otho- 
caxca eAHHHEt'fe Maccbi BemecTBa. 

Ecjh BjroTHOCTb BemecTBa napaJweJienHneAa, x.-e. wacca eAHnaabi oSbeMa 
eexB p, TO Macca Bcero napaJTAejenHneAa SyAexb pc^x- 

OSosHaMHMb BH-imBFOK) CHJiy, OTHeceeHyio kb eAHHHB'fc iiaccBi, nepesB 
-a npoBKniH ea iia ocn KoopAHHaxB aepesB T^ti Z^. Cnja axa npMoateHa 
KB pesTpy xa^ecTH SesKOHeaso Maiaro napaAAejiennneAa. yjviHOBKHBB JXj, 

COOXB'fexCTBeHHO Ha pdXj nOAyXHMB npOBKniH A'feHCTBHXeJIbHblXB BH'femHHXB 
COB, A'i^ncTByiom.BXB Ha aainB napaJuiejienHneAB. 

3 thmh BH'imHHMH cnjiaMH Tcnepb yate iipeHeSperaxb iieAbsa, xaKB KaKB 
OH'i MoryxB 5 litb xaKoro-ate nopaAKa Majocxa, KaKB h paBnoA'^acTByKHiAafl 
ynpyrnxB naxHaieBiH. 




TaKHMi. oSpaaoMTj o6ii];aa cyMMa npoaKpit BctxTb A'fetcTByEomaxB chjib 

Ha OCb X-OBlb CyABTly 


\ See dy 



d'l -i- pXj^d'z. 


fl^jsi paBHOBicia napajuicjienHiieAa xpetyeTcn, hto^bi ara cyMiaa StiJia 6 bi 
paBea hj^jtk). npHpaBHHBTj ee TaKMMT> oSpasoM-t nyoiEo h eoKpaTHB-B na d'x, no- 
j[yHHMT> iiepBoe ycjiOBie paBHOB-fecia napajijiejieniinejaa. 

CoBepoieHHO noao6Hi>iM'E->KG o5pa30MT> »iBi iiaBAeM-L ycjroBifl paBHOB'fecia 
MB npoaKpia chjit, Ha ocn 2 /-obi> h ^-obte.. 

TaKrafliTb o 6 pa 30 Mi> imbi iiojfj'^ihm'b cji'fe;iyiomiH rpH ochobhbih ycJOBie pae- 
HOB-fecia : 



( 6 ) 


Bth ypaBHeiiia BBipamaioTB coGoio ycJiOBie, aro napa.MejienHne/1.1. iie 
Moatex-B HM'fexB iiocxynaTejiBHaro ASHHceHiii iiapaJuiejiBiro oahoh hsb KoopAHnax- 
HblXTb ocefi. 

paBHOB'Icia bth ycjioBifr, OAnaKO, erpe ne docmamoufwt, xaKB KaKTb, 
KpOM'fe nocxynaxejibHBix'b ABHiKenie, bobmohchbi eipe Bpan:naTeJir>Tii,]a ABHHteniii 
napaiJiejrenHneAa okojto Kaitofi HH5yAB och, npoxoAiiiiiei} aepea-B ero ^ee^pa 
xaatecTH. npoBeAewx. TaKHMTb oSpaaonn. Hepesx penTp'B xaHcecTH napajijiejie- 
HHnGAa OCH napajiJiejibHBiH ochmob KOop^^HiiaTB h BbipaatHMii ycJtOBiH, "ixo^bi 

cyMMa MOMGHTOBTb BCfeX) A'^feSlCTByiOIUHX'B CHJIl. OTHOCHTeJIBHO KaHC;^Ofi H3X BTHXa 
occH Sbijra 6bi pasaa Hyjrio. Torji;a mbi nojiyHHMX Tpir hobbix-b cooiHOineHiH, 
KoxopbiH, BM^fecT-fe ctj ypaBHGHiHMB (6), AajjjTh iiaMB xpeOycMBifl mecTb ycjtoBifi 
paBHOB'fecifl Hamero ajicMeHTapnaro napajurejenHnefla. 

BBipaBHMTb ycJTOBie paBHOBicifl ajh och rapauejiBHoi och 0 - os'!, h npo- 
xo;^H^^.efi nepeat peHTp-B THHteexH napajiJiejrenHneAa G (cm. xepr. 6). 

HaH^CCM’B 3X0 ro CyMMy MOMeHXOBX BC'txXj CBJIl* OXHOCHTeJIBIlO OCH G/. 

ycjiOBHMCfl CBHTaxb MOMeHxi> cHJibi noJiQJKHxojiBHBiivnb, Kor^a oex> expe- 
MHxcH, eciH CMOTp'fexb B^ojib OCH Kii iiaHaJiy KOopAHnar’B, sacxaBHTB rfejio Bpa- 
maTbCH BB nanpaBJieHiH ABHatemH nacoBofi crp^jiKH. 

Ha saAHKHO njioiii,aAKy OBAj^G A'^fjcTByexi. CHJia — Y^dyd^-, rijrexo 6y- 
dx 

^^exx, — . 
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’lepx. 6. 


% 7L’ 



CoOTB'fcTCTBVtOm.iH MOMeHT'b 6 yjl,eT'b nOJIO^KHTeibHblH E paBHblt 

Ha nepeAHiobo njioiii.aAKy A'feficTByex'fc CHJia 

^CO 

n-ae^o-ate pasBO -j. 

CooTB’feTCTByboni.m MOweaT'B 6jfl,eTL raKate noaoatHTeabHbiH u paBHBifi 
T^dydi:^-i-^-]fdx-dyd0-^- 

PaBHO^^iHCTByiOlHiH MOMeHTt CHI-b, ;^'feHCTByK)l^HX'L Ha IlJIOmaAKH OBA^ C 
B AO^ Oj , eyACTB paBeHT) ejMM'fe bthx'b BbipaHteeiB, iipHqeMii BeJinaiiHaMH 
HeTBepxaro nopaAKa mbi jvioaEteM'b npeneSpeab. 
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HraKi) MBi 6yAeMi> hmStb A-sa ncKOMaro MOMeara 

dy doc. 

OSpaTHMca TCQepB ktj njioiii;aAKaMi> AOOBj^ h 0.^ Gj^ B aepiieHAHKy- 

JiapHBIMTb OCH y - OBTd. 

Ha 3a;^Htoto njiomaAKy AOGB^ AfeacTByenb CHJia — ^^dxds', naieio 
MOMeHTt 9TOt CffJIBI OTpHII.aTeJE.Hbli, TaKB KaKB OHl. CTpeMCHTCfl HOBepHJTB 
napaijejienHneAT* b"!. iianpaBieHiH o^paTEtoMt ABHaKeaiio nacoBofi CTpijiKH, 

Xy dx dz 

Ha nepe^HioK) njoina^Kj C\ B A'feicTByioinaa CEua dy.ii;er‘i> 

(x^^-^r-^-^d^dxdz, 

/ * 

a meno Momchtt> TaK>Ke oTpHnaxejibHBii 

— X dx dz ^ dy dx dz~’ 

y 2 ()y ^ 2 

HpeneOperaH orniTb BejiaHHHawa BBicinaro riopHJiKa, wbi iiojyqHMB .jijih 
paBnoA'tHCTByioiii,ara MOMeirra 

— X^ dx dz dy, 

^pyria iipoaKnin iiaTaaceaii ho AaiorB BpamaTejtbtiaro MOMeexa bkojio 
OCH Gz . 

Hxo-ace KaeaeTca BHfeiuimxx. chjlb, ro mk . t > pascMaTpiiBaTB ho npHxo- 

.AHTCH, TaKX» KaKX. MOMOHTTb HX%, BB KpaftfieMT. CJiyaafe, MOTb 6r>I GBITB BOJIHHHHOi 

TOJiBKo HCTBepTaro. nopaxKa MajocxH, ho, xaKi, khki. BHimaiH cmbi npHJO- 
JKeHBi KB. HeHTpy TaacecTH GeaKOHOHHO-Maiaro napajfjrejieniane^a, to hxx, mo- 

MCHTTb OTHOCHTeJIbHO OCH Gz' IIpOCXO paBSHl. HyJIH). 

TaKHMx o^paaoMT. BpainarejbHbii MowteHTB BC'fex'B chitj othoch- 

TGJIBHO OCH Gz' 6yji;eT'B 

(_T^ — XjP dx dy dz. 

npHpaBHHBB BTO BBipaasCIlie HyJHO H COKpaTHBT. Ha npOMBBOABHie AB«»- 
<[>epeiiii;iaJOB'B nojryqHMt hobog ycjoBie paBtiOB-fecia. 

CoBepineHHo noAo6Ht>iM'E>-jKe oSpaaoMi. me>i naH^eBiib yciOBie pasHOB'feciH 

(oTcyrcxBie paBHO.a;'fetcTByioiii;aro BpamaxejrbHaro MOMoexa) OTHOCHTejii.HO 

2 
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ji.BjK'h ocet, iipoxojiemHX'b qepesTb G w cooTB'feTCT 3 eHHo napajrjiejii*- 

HBIXTb OCHMh Ox H Oy. 


TaKHMTE, oSpaSOM'b MbT EOJy’qOM'I. CJI'feAyHDipiH xpn HOBBIXT) yCJIOBia paBHO- 
Bi;cia: 

(7) 


9th oopMyjibi noKasbiBaKDT'B, hto /iBa KacaTejrBHbix'B HaTflaceHia, na- 
npaBjeHHBifl bt. coc^ahhxi. njocKocTax-b k% o^HOMy h TOMy ate pe6py napajt- 
JiejienHnefla, paBHBi MeHt^y coS^oio (cm. aepx. 3). 

Bbipaacemfl bth jierKo sanoMHuaiOTCfl h nHinyTca, iiojiBsyacB KpyroBofi: 
nepecTanoBKOH CyKB'B 



TaitHMi. oSpasoMTj ypaBHema (6) h (7) BBipaataECTT> co6ok) OKOH'ga.TejiB- 
Bhia, neodxojiHMhiH h docmamonuhta ycjtOBia paBHOB'fecia Haiiiero ajeineHTap- 
aaro napajrjrejienHnefl;a. 

ypaBHeHiH (7) noKasbiBaiOT'B aaM-B oaeHb jnoSonbiTHoe cbohctbo Kaca- 
TejbHBix'B HaTflHceam, a HMeano, hto ohbt Bcer^a nonapao paBHBi Meac^ny 
C06010- 

TaKHM'B 06pa30MT> MBI BHAHMIj, BTOj BM'feCTO 9 OTA'fejIbHbIX'B npOBKBm HB- 
TflSKeeiH, paH'fce BauH ycTaHOBJieHHbixT>, mbi Hiw'feeM'b bb cyin,HOCTH tojibko 

CB meCTblO OTA'fejfBHBlMH BeJHBHEaMH. 

^JTH BTHXTb nOCJI'feAHHX'B B'fejieCOOSpaBHO BBeCTH HOBbia H Soj'fce yAO^HblH 

o6o3Ha«ieHifl, a hmchho, npiypoHUBaa r];H«>py 1 kx a;, 2 kx 2 /, a 3 kx 0 , 

= x J 

[ (8) 

^ 2 = ^. = ■ 2 '^ I 

r3=r,=xj 


( 9 ) 
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OTA'feJibHWfl jsr npeAcraejiaioTi, coSoio HopmajibHbiH HaTnateHm, a T Ka- 
caxejiBHBifl, npa^eMt HHACKCTb npn T noKastiBaeTi,, KaKaa 5yKBa omcym- 
cmeyemz bx, cooTB'fcTCTByH)iii,eH npo3Kii,iH chjtx,. 

Mbi BHA'fe-in B3T. npeABiaymaro, hto HaKaatayio ajieMeiiTapHyio njioiaaAKy 
BHyTpH Tiim A'feETCTByeT'i) o^HO HopMajiBHoe HaTflaKenie h abb B3anMeo nepnen- 
AHKjjiHpHBia KacareJibHLia naTajKeHia. 

CnpaniHBaeTCfl xenept, Hejifcsn jkt Aaxb Hameir ajiBuieaxapnoH njioiii;a^;K'fe 
TaKoe nojiojKenie BHyxpn xtjia okojo BBi6panHOH iiaMH to«jkh, 'ixoSbi KacaxeiE- 
HBia naTflHteHia 6biJFii 6bi paBUbi HyjiEo h HTo6bi TaKHina. o6pa30MTb paBHOA'fe®- 
cxBytomee HaTfimeiiie coBiiaAajio-6bi no nanpaBJieniio e-b HopmajibK) kx> njio~ 
ma^Kt ? 

OKaabiBaeTCfi, axoaxo bosmojkho, h^to TaKHK-b B03M0>Kiibix% iianpaBJieHiH 
(iiaopaBJieiiie iiopwrajiH kx MomaAK'fe) ii.fejibix'b xpn, npHxeMTE. BC'fe ohh BsaiiMHo 
nep iieHj.iiKyjrB pHbi. 

'^ToGbi 3X0 AOKasaxBj, BoabMewb JiioSyio cncxeMy BsaHiuHO nepneHAHKyjrap- 
HBix'b KOop^HHaxHbix'b ocet z VI KaKyio«HH(SyAb axeMeuxapHyio ojiomaAKy, 
HOpMaJIb KTE. KOTOpOH COCXaBJiaeTB yrjibi OC, ^ H y ex. OCAMH KOOpAWHaTb. 

Ha Bxy iiJiomaAKy ^'MexEyeTb naTflJKenie F, npoaKu^iii Koxopoii na ocu 
KoopAHHaTx. iiycTb 6 y;ien> X, X, Z. 

Mbi BbiBe.iH paiibine <&opMyjibi (5), ycTanaBJiHBaiomia saBHCHMOCTb me- 
jKAy X, Y, Z VL ripoaKpiaMH iiaTaiKeidfi X^, X^, X^, Y^ w t. a. 

Bboah xenepb iioBbia o6o3iia«ieHia, oiipe;i.^fejrfleMbm ypaBHeHiflMH (8) h (9), 
<j>opMyjibi (5) npeACxaBBTca bb cji'feAyioin,eMb BHA'fe: 

X = Nj cos oL-v~ cos ^ -+- 1\ cos y \ 

Y = JIj cos a - 1 “ Nc^ cos [i -+- cos y > ( 1 0 ) 

Z = cos a 2\ cos p -i~ cos y J 

Mbi xpeCyeMb, xxo(5bi paBnoA'iiiScTByiomee Haxflacenie F C 0 B^a/^aJI 0 - 6 bI 
Cb HopwaJibio KTb njoinaAK-t. 

i^jia 3 roro naAO yAOBJiCTBopuTb cJiifeAyioin,HMb ycjiOBiaMb; 

X==Xcosa 
X=JFcosp 
Z = 2^^ cosy. 


2 * 
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IXoflCTaBHBt BTH BBipaateHifl b-b *E>opMyjiBi (10), nojyqHiui,: 


(iVi — F) C. 0 S a. -~t~ Tg cos ^ cos 7 = 0 ...(11) 

Tg cos a -+- {N^ — F) cos j3 -t- Tj cos j~ 0 ( 12 ) 

TaCOsa-f-rjCOsp-i-CiVg — i^)cosY= 0 (13) 

KpOM-fe roro 

cos^ a -+- COS® p HH cos^ "Y ~ 1 (14) 


Bi, STHXi) ypaBHeniaxT) nposKain HaTBasenm N^, h 

npe^inoJiaraioTca sa^aHHEmii. 

Mbi HM'fceMt TaKawi oSpasoMt neTLipe ypasHeHia, ns's kotopbixts mo- 
atCMb onpeA'feJTHTB ’qoTbipe HeassfecTHBia, a, y 
SaHMeMCfl piniemeMb sthx'B ypaBHeniH. 

^jia SToro ywHoacHM’B ypasHenie (11) na 2\, a ypaBHeme (12) na — 

H cjosKHMi) 00a BBipaa-temH. nojyqHMTj 

I Ti (AT — F) — T, r, I cos a -t- I r, 2; — r, ( — J”) } eos p = 0 

HJIH 

a ^2 /’■] K'\ 

cos s “ Ti (Jfi — JP) - ^2 ^'s 


Tenepb yMHoacHMb ypaeneHie (12) na {N^ — F)^ a ypaBHeme (13) ira 
— Tj H cxoHtHMb 06a BbipaaKeHia. IlojiyqHM'B 

( r, (iV, — F) — 2\ T, [ cos « -f- j (N^ — Fj (N^ — F) — j cos p = 0 

nsn 

cos « — F) {N, - F) , 

cosS Ts(Nt—F->—TiT^ 


IIpHpaBaMBafl £bipa>KeHifl ajib HSb «BopMyjib (15) h (16), nojrysHM't 

[T, (F, — F) — T, FJ [ I, (N, — F} — T, FJ 

— [Tj (N, — F) — 2- FJ [FjB — (F, — F) (F, — F)] = 0 . 

PacKpocMi, nocreneHHO ckoSkb h pacnoAossnM'B saTfewB Bcife BjicHbi no 
cieneHAHi, F. 


F^ T 3 (F, — F) (F, — F) — F, F 3 ‘> (F, — F) — F, F/ (F, — F) -4~ F,= F^ F, 
— F,= (F, — F) -I- Fi^ F^ F 3 -H- F, (F, — F) (F^ _ 2?) (F, — F) 

— F3F3(F3 — F)(F3 — F) = 0. 
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B-I) 3T0MT. BbipaHieiliH OepBblHHnOCJl'feAHiH HJieHbl BSaHMHO COKpam.aK)TCB. 
Pasj^'fejiHB'b saT'feM'B Bce Bbipaatenie Ha o6inm MHoaiHxejrE h pacKpLiBaa ;i;a- 
Ji-fee cko5kh, nojiygHMi.: 

— N^-v-T^^F— iVg -I- T^F-^ 2T^ F 

.^(^F,~F)iN,N^—N^F—]Sr,F-^F^) = 0 

MJim 

1 - N, - T- N^—T,^N,-^2T,T,T,]-^{ T = TJ- T/ ( P 

-i-N^ N^—N^ N,^ F—N; n„ F-^N, F^—N,N^F-^N,F<‘ -t-N, P^—F‘= 0 , 

lUH eme 

— F^-^(N,-*-N,-,-N,)F‘-^\T,^-*- t,’‘ N, —N,N,]F 

-^{N,N,N^-^-2T,T,T, — T,‘N, — T,^Iir^-T‘N,\ = 0. 

# 

nepeMtHHE-i. BC'b 3HaKH Ha oCpaTHBie h pacriojaraa ^jichbi bi. H-fecKOJibKo 

HHOM'b nOpa^tK'fe, HOJiyHHMT. OKOHnaTe-ULHO 


F^ — {N, N, -.- N,\ F^ -H- {N,N^-^ N, N, N, F, - T;^ - T,^~Ti\ F 

~\N^N^ a; -*-2T, F, T^~N, Ti~ (17) 

Mbi iiojiyqHJiH TaKHM-b oSpaaowb hckomoh BejiHHHUbi F KydHHecKoe 
ypaBHeeie. 

Ho BCHKoe KyCHHecKoe ypaBHeiiie HMfeeTb no Kpatiiefi latpi oahhtb bc- 
mecTBOHHbiK KopeHb. CxfeAOBaxeJibHO, lie noAJieacHTb coMH'feiiiio, hto cymecTByoxb 
no Kpatnefi Mtpt oaho iianpaBJieHie, iipra KOxopOMX. pasHOA^JiKcTByioHiee Haxa- 
meiiie Ha Hamy ajieMeHxapnyio iiJioni;aAKy coBnaAaeTb cb HopMajfbio Kb hjio- 
iH.aAK'fe, H rA'fe, cjttAOBaTeJiLHO, KacaTejibiibia riaTHHceeiH paBHbi nyjtK). CooxB'feT- 
CTByioipee iiojiojKeHie hjiockocth njiomaAKH iiaabiBaeTCH nsocmcmmo^^k 

cooTB'fexcTBeHHoe HaxflJKeHie F %jiae^mMz uamsioKemeMz. 

IIoJioaECHMbj HTO 9xoxb BeHi;ecxBeHHbiii Kopeiib ypaBHOHia (17) ecrb A. 

F^A. 

Tor^a A 6yAeTb rjiaBiibiMb naxaiKeHieMb. 

yCXaHOBHBHlH BTOTb OaKTb, HOBepHeMb, AJIfl yAOSCXBa AaJbHtHIHHXb paa- 
cyatAeniH, KoopAHHaxHbia och xaKb, hto^m KoopAHiiaxHaa hjicckoctb yis 6biJia 
6bi napajuiejibHa AaHHoft rjiaBiiofi hjiockocth. 



Tor^a KacaTeJLBHbifl naTHHceHia aa momaAKy, nepneH^HKyjiapHyH) och 

iP-OBlj, SyAJTB paBHBI HyJIK). 

CjiifeAOBaTejiBHO 

i". = 2, = 0 

^, = 2; = o. 

Tor;;a ypaBHema (11), (12) h (13) iipHMyTi. cjifeAytomiH npocToii bha^: 


(A — F) cos a — 0 (18) 

(iVa — F) cos cos Y — 0 . (19) 

Tj^ cos p -+- (JSr^ — F) cos Y = 0 (20) 


9 Ta CHCTCMa ypaBHeniH BMicT-fe ci> ycjioBHbiMT> ypaBnemeMij ( 14 ), no 

KOTOpOMJ • 

. cos^ a cos^ p -+- cos® Y = 1 5 

aouycKaeTTb cxfeayK)iii.m pifenieHia. 


J^-oe pTbuteme. 


a = 0, cosa=l, cos (3 = 0, cosy=0 h F — A. 

3to pimenie cooTB'feTCTBjeTB y^Ke paH'fee ycTanoBJieBHOH Hawn rjiaBHofl 
njiocKOCTH CT> rjiaBHBiMi) HaTBatenieMB A. 

2-oe pibuienie. 

cos a~ 0 

/-O-IX ■ /-I 

• • *(21) H3i>ypaBHeHifl(19) 

H 

^~ = — ^ • . .(22) Hat ypasHeHifl (20) 

CpaBHHBaa bth abu Bbipaaceeia, HaKOAHMt 

__iVg — 

— 57- 

HJIH 

— {N^ N,) F-t- — T,^) =0 


■ .(23) 
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Mbi UpHXOAHM'B TaKHM-B oSpaSOMB KB KBa^paTHOMy ypaBHeHilO F 
KOTOpOe HM-feeTB, KaKB JLerKO BB TOMB yStAHTBCfl, ABa BeiHeCTBeHHBIXB KOpna. 
OSOBHaMHMB HXB COOTBtTCTBGeHO MBpeBB B la. G. 

Pifemaa ypaBHCHie (23), HaxOAHMB 


tel 

II 

\ — ^ 


^-yiN,—N,y 



(24) 

(7 = 4-[(iV,H- 





(25) 


rioAKopeHnaa BeJiHaHaa BcerAa iiojojKHxejiBHa, a noTowy o6a KopHH Be- 
meCTBeHHBI. 

Mbi bhahmb TaKHMB oSpasoMB, no KySnTecKoe ypaBaeoie (17) Hu-feeTB 
Tpn BemeexBeHHBixB Kopaa A, B si npaaeMB A=^N^, CymecTByeiB, cjrfe- 
;^OBaTelBHO, Bcer^a, ^jih ecMcou tomkh BHyxpa TBep/i;aro x^jia, mpu rjiaBHBiXB 
HaxflHceHiH, a, cx’feAOBaxejrBHO, h xpn nojioateaifl axeMeHTapHot iiJiomaj!i;KH, npH 
KOTopBixB paBHOAtHCTByioEnee aaxaaceHie coBaaAaexB cb HopMaiBio kb iijro- 
maAKli. 

HaHAewB xenepB cooxBtxcxBytomia noJoaceHia niomaAKH, hjih, Jiyame, aa- 
npaBJieHie cooxB'fcxexBeHHBixB iiopMajieii. 

Oaho xaKoe naripaBJieHie coBiiaAaexB no yciosiio cb ocbio x - obb. 

TorAa 

a==0 (B==90° y==90°. 

^pyria ABa p'feineHia oSosnanHiMB cooxBivrcxBeHeo aepesB 

' o' ' 

P, T 

H 

H H 

a , [3 , Y . 

Mbi xoabko axo BHA'fejrn, axo bth aba pferaenia cooxB'fexcxByioxB cjyaaio 

cos a = 0 n cos d' = 0. 

OxciOAa cji'feAyexB, axo Apyria aba nanpaBAenia napaiieABHBi luoc- 
KOCTH yz. 

HxoSbi HXB HaaxH oSpaxHMCH ombxb kb ypaBHeniaMB (21) h (22) h 

HCKAIOXHMB H3B HHXB F. 

BBeACMB aah coKpaipeiiiH cxljAyioinee oCoBHaxeHie: 

•C cos P 

^ cos y * 


( 26 ) 
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Tor^a H3T) ypaBHeHiH (21) nojiyHEMt 


— (27) 

a Ha'll ypaBHCBia (22) 

^r^ — F-i-N^^Q (28) 


yMHOHCHBi ypaBHceie ( 28 ) ea — ^ h cjiohchb-b ero ci ypaBiieHieM'B ( 27 ), 

HJ[H, pasA'iJiHBiiiH &TO ypaBHCHie Ha 7\ h nepcM'feHHB'L BC'fe snaKH na od^paTHBie, 

5 *— 1=0 ( 29 ) 

3 to KBajipaTHoe ypaBHesie ;^o^ycKaeT'B Asa BemecTBenubixii Kopna. 
0503Ha'IHMl. ax'! COOTB'fcTCTBeHHO ’lepeS'B H ig. 

p cos 3 ' 

'’i cos y' 

■j; COS 3 ^^ 

P 4 niaH ypaBHCHie ( 29 ), HaxoAHaiTb 

= 2 V, [W — (SO) 

= 2 k — ^’ 3 ) N,f 4 V] (31) 

KoM6irnHpyff btb ypasHeHia c-t ycxoBHbiMH ypaBHCHiBwn 

cos^ -+- cos^ y' = 1 

H 

COS® cos® y'‘’= 1 , 

HaHAeM-B BCfe ^e-rtipe HeHSB’fcCTHBia BeJIH 3 HBb] cos cos y', cos p" H cos y". 

Hsi} leopiH KBaapaTHbix'B ypaBHOHiH nsB'fecTHO, hto nponsBeACHic KOpHefi 
paBHO nOCTOBHHOliy ^ACHy Bt KBaApaTBOMB ypaBHCHiH, npHBeAeHHOMTb KB BHAy 
ypaBHeeis ( 29 ), 

CA'feAOBaxeAtHo 

H H == 1 

HAH 

COS COS -I- COS y' cos y" = 0 . 
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3to ypaBffenie noKasbieaeTT., wo o6a bckombih HaiipaajieHia nopMaJieff, 
napajTjejiBHbifl niocKocTH yz, eaauMuo nepncndimyABjonbij TpeTte-ace aanpas- 
viOEiie napajuieJitHO och x- OBTb. 

Mbi BHAHMt, TaKBMx oepaaoMTb, q-TO, npH JiFoSoii cHCTCM'fe npaMoyrojitHfcix'i 

KOOpAHHaTPILIX'B OCOH X, y, Z, CJ' ipeCTByeTTi Bt KaJKjI.Ofi TO’^K'fe TBepAJirO T'fejia 

Tpn BsaHMHO nepn€eAHKyjiHpHi>ixT> iianpaBJienia, kotopbixb paBiioA'l&HCTByio- 
mee eaTaateBie coBnaji.aeT'B Hopjraj&io iri. aieMeHiapHofl Mom.aAK.’fe. Cy- 
mecTByeTTb xaKmi'B oSpasoMT. Bcer^a 'rpa rjiaBiibm bjicckocthh rpH rjiaBH tixTb 
HaTflacenia. 

BocnojibByeMca xenepb HBBfecTnoH TeopeMofi Teopie Ky6aBecKHXT>ypaBne- 
Hia, a HRieHHo, aro eyMivia xpexi, Koptreii paena cx> oSpaTiibiMB seaKOM-t. Koe«>- 
<i>HBieHTy npn HenaBiicriiOH bo BTopofi CTenenii. 

05pao].aacb k-b ypaBHetiiio (1 7), mbi BHanMB, TaKawT, o^pasojirb, ^ito 

-t- — I— = A. -H— B H— 0 ^ 32 ) 

A, B VI G jiJin AariHo:H: to^kh TBep;iaro rfeja cyrb BBOJie'fe onpe;^%jieffHLiH 
KOJiHqecTBa, KaKi* no BejiH^Hirfc, TaKib b no nanpaBjreHiio, a iV,^, TV'giriST'g saBBr- 
caTB oT'fc Bbidopa iianpaBJieuia Koop;^FIHaTIIF>lX'B ocefi. 

ypaBHCHie (32) BBipaJHaen* co6oio, raKaMB oSpaaoninb, cji-fei^yiomyio tco- 
peuiy: 

IIpu coeepumino npomeojtvnoMZ ou()oprh cuomeMu npmioyiCMMix^ Koop- 
dunam^ihixz oceii, CAjMMa riopMUAhUbix-z uamsioiceHiii dm fiipexz mazi-mio nep- 
nendwcyAfipuhtxz nJioiui,adoK7, ecmt ecnda osAWiima %oGmofimian. 

BosBMeMB TOiiepB KaKyio-iiH(SyAB onpoA'feJieuiiyio CHcremy KOopAmiaTHbiXTb 
ocen Xj y, z, xapaKTepHsyeMjio npooKpiaMH naxHJKeiiiiK JZV,, 

VL 

nycTB iianpaBJieHie i^jiaBiiaro naifUBeiiin A btb BBiCpamioa naiHH 
cocxaBjiHerB ci> ocbmh KOopAHHaT% yrjibi, nocunycu KOTopBiXb paBH&i eoorB'fex- 
CTBeHiio ^3^, rjiaBHaro iiaTaHtenin B cooTB'feTCTBeiiffMa BejnrHHHBi 

nycTb CyayTT. n^, a AJfB HaTBHteRia G — 

3th BejHHHiiRi coiioeTaBJieiibi bb ci'feAyiomeit xaSjiHwfe. 



SO 

y 

2 


h 



B 

k 


n. 



«n.j 

% 




26 


HanpaBJieHia Bt KaacAon BepTHKajisHon h ropasoETajibHOH rpyon-fe BeJEH- 

EHH'B 3Tot TafijiHqKH BsaHMHO nepneii^lHKyjrapHbi. 

Ha ocHOBaein ypaBHenit (10) mbi MoaceM-B nanncaTB cji'feAyH>ra,ia 9 ypae- 
HemH: 

AMi — ^2 ’”'1 ^1 ^1 / (33) 

Afi^^ = 2^2 —I— —I— j 

•^^2 ^^1^2 ^8 ^^^2 ^2 ^2 I 

5^2== > . . : . (34) 

Bn^ = T^l^-+- T^ m^-+-N^n^ y 

a, 

Cm^ = Tg -I- iVg mg -I- V (35) 

^^3 == ^2 h -+- '>^h I 

3 th <E>opMyjrbi abiot'b nawT. npoBKnjH rjiaBHbixT> HaTaHceHifi A, B, ( 7 , bbi- 
paaceHebiH aepesB npoaKain HaTHJKemH Jf h T no ochm'l KoopAHHaTB. 

BosBeAH BB KBaApaTB KajK^oe hsb ypaBHeniH (33) h npHHHMaa bo bhh- 
Manie, eto 

-\- -i- = 1 , 

HaHAOMB aScoiiOTHyio BeiHEHny A. TaKHMB-ate oSpaaoMB nafiAeaiB B a C. 

BantH'ie, oAeaKo, anaTb BbipaaKenia eaTaacetiiH N m T nepesB rjraBHbifl 
BaTaaceHifl AjBrG. 

JIjih 3Toro Haao ptinHTb CHcreMy npeAbiAyn]i.HXB ypaBHenin OTHOCHTOJibHO 
iyTij.JNTg H T. A. 

SaAana ara ptmaeTca qpeaBbiqaHHO npocTo cji'feAyiomHMB npieMOMB. 
HaHAOMB, nanpHMi&pB, BbipaaieHie AJ»a N^.' 

3Toro yMHoatHMB nepBoe ypaBeenie bb rpynirfe (33) na , nepBoe 
ypaBHGHie bb rpynn-fe (34) na Zg, a nepBoe ypaBnenie bb rpynn'£(35) iia Zg, n 

CAOZKHMB aTH TpH ypaBHeHiH. ToFAa MbI nOJyqHMB 

-H. Bl/ Clf = 1 li -f- Z/l -t- T, I, m, 1, m3 j 

’ '^2 1^1 * ^2 ^2 ^3 

^2J ^3 KocHHycbi ypAOBB, cocTafijaeMbixB HanpaBjenieMB och x 
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CB TpeMfl BsaHMHO nepneHAHKyjiflpHBiMH HanpaejieBiaMH A, B h (7, cj'&ao- 

BaxeJTBHO 

Cx. ApyroH CTopoHBi -i- npeACTaBjaer-B co6oio cyinMj 

npOHBBeAeHit KOCKByCOB'B yrjCGB'B, COCXaBJFBBMblX’B HanpaBJEeHMAIH X TIL y 0.1:1 
cooxB'ixcxBeHHBiMH HanpaBJieHiflMH A, B ir C, x.-e. cyMiaa axa paBna KocHHycy 
yrjja ineaKAy HanpasJieHiaMH oceft x ti y. Ho, xan-B Kakx, axoxi. yrojiij npHMOH, 
xo 

?j Mig = 0 . 

Tobho xaKHce AOKaateM'B, xxo 
Cji'feAOBaxejiBHO 

l<l^ = Al^-^Bl^^Cli^ (36) 

TaKHM'B-JKe cnoco6oM'B HaBAein'B Apyraxi. AByx-B HopwajiBHBix’B na- 
XHateniH 

= Am^ Bm^ -f- Gm^ . (37) 

H 

N^=:An^^Bn^-^Gn.^, (38) 


HaHAeMTb xenepb BbipaateHie ajth KacaxejiBHaro HaxaaceHia T^. 

/(jfl axoro yMHOJKHM'B Bxopoe ypaBHeme bb KaacAon rpyan-fe ypaBHeHift 
( 33 ), ( 34 ) H( 35 )cooxB^fexcTBeHHO Ha h ^ 3 , h cjiohchm'b Bcife xpn ypaBHema. 

nojryHHMB 

Am^ -+- Bm^ -1- Gm^ (l^ -t- n^) 

H- (m^ -I- -1- {n^ -+- -t- n^), 

TaK-B KaKB, Ha ocHOBatiiH Tfex-B-me caivibixB CQQSpaaEeeHifi, 


H 


= 1 

'Wj -I- ~i- Wg ^3 = 0, 


TO MBi nojry^mMTb OKOHHarejibHO 


T. 


Am^ 


■Bm^n^ 




(39) 
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To’iho TaKHce naHAeM-L; 


T^ = Al^ (40) 

H 

T^ — Al^ m^-\- B \ m^-+- 01^ (41) 


Oopwyjisi (36) — (41) AaiOTi, naMi. npoaKnia HopMajrbHbix-L h KacaxejL- 
HBix’B HaraaKeHit, BbipazKeHHEifl 'lepes'L rjraBHBiH HaTaHteeifl A, B, G. 

< 4 > 0 pMyJIBI 3 TH HM'felOTTb CHMMeTpHqHBIH H HSflmHBlH BHATb. 


§ 2. 

Ae4)opMauiM. 

Ao CHX’B IlOpTb MBI HSy'iaJIH CBOHCTBa ynpyTOXt CnJIB, A’fenCTByjEOIUHX'B 
BnyTpH TBepAaro Tluna. 

TenepB BaftweMCfl HsyqenieM-B Ae<E*opMaaiH TBepAaro T-ixa, no toabko c'b 
HHCTO reoMeTpaqecKOH to^kh sp-iHia, coBepmenHO ne Kacaacb noKa T-fexi. iipn- 

HHHTb, KOTOpBlH BblBBaAH Tfe HAH HHblH Ae«>OpMaiI,iH. 

riepeMtineHie TBepAaro rija, KaKT> a'feAaro, mbi pascMaxpHEaTb He 6 y- 
AOMT), a SaHMeMCB HCKAlOHHTeABHO TOABKO OmUOCUmeJlhHUMb nepeM'tmeHieM’B 
oAH'fexTb HacTHH'B TBepAaro Ttjja no OTHoineHiio k-b ApyraM-B, t. - e. de^opjm- 
uisiMU. 

Aah 3T0H B'feAH BOBBMeMB nenodeuotcuym CHCxeMy KoopAHHaTHbix'B ocen 
X, y, HaaaAO KOTOpot HaXOAHTCH BX KaK0H-HH6yAB TOHR-fe BHyTpH TBepAaro 
T-fcAa. 

B 03 BMeMX npOBSBOABHyiO TOHKy M TBepAaro T-feAa, HOpiViaABHBlfl KOOPAH- 
HaTBi Koefi nycTb 6 yAyTx x, «/, z. 

ripH Ae<&op]MaHiH aTa TOTKa HcnBiTBieaeTx HeCoAbmoe nepeMifeEAeme, 
npo 3 Kn,iH KOToparo iia och koopahhhtx nycTB SyAyTB 

U, V, to. 

■% 

3 tH Tpn BeAHTHEbl CyTb He TOABKO « 3 >yHKII.iH BpeMeHH ho H KOOpAHHaTX 
x^ y, z caMofi tohkh M. 

HanpHMtp-B 

U ~ f{t, X, y, z). 
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BoaBMeMt TenepB coc-feAHioK) ct M tohkj M\ KOopAHHaTw Koei nycTE. 
dyAyTT. 

X -+- A^, y -V- Ay, z -4- Az, 


a npoaKpin cooTB'feTCTByiomaro nepeM-femeBia 

, V , IV . 


Ax, Ay, Az He cyrB AH^«»epeHn;iajiBi, a jihuib MajiBia npapameHia Koop- 
AHHaTt. 

TorAa MBI MOateM-B IIOJIOBECHTb 


u 


ll 


du 

dx 


Ax 



dll 

dz 


Az 


V 


V 


dv 

dx 


Ax 


dv 

ly 


Ay- 


dv 

Js 


Az 





dw 


A^. 


Teopia ynpyrocTH pascMaxpHEaeTi. tojibko cjiyqat MajiBixB Ae^opMa^iH, 
TA'fe He TOJIBKO u, V, w, HO H Bcfe 9 AH<><i^epeHn.iajiBHBixT> Koe«‘<E»Hi;ieHTa 

OX 

Oil « ^ V Y 

^ H T. A. MaJIBI, no KpaHHCH MTP'B HaCTOABKO MAABI, HTO BpOHaBeACHiaMH H 
KBaApaTaMH aTHxi, BejinaFraB mohjho npeaedpeaB. 

BeeAeMT) TenepB cji'feAyioin.ia odosHaHema: 


Au = 

r 

= It 

- — u \ 

Av = 

f 

- V 

— j 

Aw = 

= W ' 

— tv \ 


TorAa npeABiAyin.ia ypaBHeeia npEMyTt cji-feAyiomiH bha'i> : 

= ' 

A«,= |Ha*-.-|=A 2 ,^-|Ha^ 


( 42 ) 


( 43 ) 


IlycTB HopMajiBHoe pascTOBHie MejKAy ToaKaMH M vi M' gctb s; nocJii 
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jce^opMaii.iH 3 to pascToanie dy^cT-B yace s -i- As ^)5 rA'fe 

s = V (Ax)^ (Ay)^ -I- (A0)®, 

a As ecTi> cooTS’feTCTByiom.ee npHpain.eHie aroi BejHiiHHBi. 

Ilocji'fe ;i;e«>opMan;iE[ hobbih KOop;^I¥HaTI>I ToaeKB M h 2^' SyAyTB co- 
OTB-feTCTBeeHO 

X -+- 14, y -I- V, z -i- w 
X -+- Ax -I- u , y Ay -\-v, z Az w . 


TaKHMB ofipasoMB, Ha ocHOBaHiH o5o3Ha’qeHm (42), mm nojryHHMB, npe- 
He5peraa KBa^paTaMn Aw, Av h Aw, ajis noBaro pascTOHHia s As MeacAy 
TOHKaMH M B M', cji-feAyiomee BwpajKeHie: 


= V {Ax Au)^ “+- (Ay -+- Av)^ -t- (Az -t- Aw)^ 

== 'V \Ax^ -*-■ Ay^ -I- Az^\ 2 | AiC- Aw -f- Ay-Av Az Aw\ 

_ g _i_ _L [Aic- A^^ -I- Ay-Av -1- A^-Aw;] 

As = — [Aw* Aa; Av Ay A^<;•A^;]. 


IloACTaBjrafl bb 3T0 BBipaaEceme BHaneHiH Aw, A«;b Aw? H3b <&opMyjiB (43), 
nojyiHMB OKOHHaxeJiBHo: 



TaKOBO o6ui;ee BBipaateHie ajh As. 

IIpeAnojroacHMB xenepB, hto nepBOHanaiBHoe HanpaBJieHie s napajiJiejiBHO 
OClZr X - OBB. 

Tor^a 

Ax — s, Ay = 0 H A^ = 0. 


1) s ecTB BejiH'iHHa Taitoro-ate nopH;i.Ka MaaocTH, KaKt h Ax, Ay, As. 
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ypaBHenie (44) j;aeT'i> bt* btom'b cJiy^a'fe 


As = A (Ax) = Ax. 

TaKHMi>-jKe 06pa3OMi>, npe;tnojraraa noo^epejiHO s napajiJiejiLHBiMTb ocaiu-B 
2/ H nojrygiiMi> 

A (Ap) = ^- Ay 

H . ■ 

A{Az)=^ As. - 

HTaKTjj ecjiH CTopoHBi ajieMeHTapHaro napajurejienHneAa, pe6pa Koxoparo 
cooTB'feTCTBeHHo iiapajij[ejiBHBi ocflMTB KoopAHsaT'B, fitBiJiH ae«»opMaD;in 

paBHBI 

Ax,, Ay, As, 

TO nocjifi Ae‘i>opMapin ohh dyjnyT-B, iia ocHOBaniii tojibko ’^tto natAeHH&ix'B bbi- 
pajKOHifi, 

nepBonauaJiBHBiH o6'Beivni V napajiJtejieniTne^a paBeiiT) nponsBCAeiiiio 
Ax- Ay -As. 

V = Ax Ay As. 

IlocJi'fe Ae<i>opMaii,iH oS'BGMT) 6y;;eTT> 

F-^ AF = A. . Aj;. A. ( 1 ) ( 1 ^ ( 1 12) 

mm, npeneeperaa h jeeaMii bbicihhxx bophakobt, h oTHHwaH ott. o6'i&iixii TacTen 

paBGHCTBa V, 

AF= Fr4^i-*-?--i-#2l- 

L dz J 


Bra cyMMa xpexx. nepBBixxj npoi?i3BOAHBixT> Hrpaexi, bx. pascMaxpnBaeMOt 
xeopin 'xpesBBi'xaHHO Baacnyio pojiB. O^oana'qnMx* ee oahoh dyKBoiHr 0. 

Tor^a 

A du dv dtv / A 

® S -*- IF ^ aF (45) 


( 46 ) 
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Kojin^ecTBO 6 iipeACTaBjaeTij coSoio TaKHM-B odpasoMB o^BeMHoe pacuiH- 
penie okojio AaHHofi tohkh T,-e. yeeJimenie eduum^u o6%eMa. 

0, KOneiHO, MoacexB 5 bitb h OTpHD.aTejiLHBiMB; Tor^a mbi 6y;i;eMB HM-feTB 
cjiyqaH o5BeMHaro CHcaxia. 

Ilpn ;i;e<E»opMan.iaxB TBep^aro x-fejia KaKafl-HH6y;i,b npaiviaa s, coeAHHfliomaH 
AB’fe 6jIH3Kia TOaKH M H M\ He TOJIBKO HSM'feliaeTB CBOH) ^^JIHUy (cm. <*>op- 
layjiy (44 )), ho ona MoaterB H'fecKOJiBKO HswtHHTB n CBoe HanpaBjreiiie othoch- 
TCJIBHO HenOABHHCHBlXB KOOpAHHaTHBIXB OCeH. 

BoabMCMB OHflTB BJieMeHTap- 
Hbifi napajijrejienHneAB co CTopo- 
HaMH AiC, A^/, A^;. 

PaaCMOTpHMB TOJIbKO ;i,Bt CTO- 
poHBi BToro iiapajiJiejienHneAa MA 
H MG^ cooTBtTCTBeHHo riapajiJiejiB- 
iibm ocHMB Ox li Oz (cm. MepT. 7). 
/(o ii;e4>opMan,iH[ KOopAnnaTbi 

ToaeKB ]\1 IS. A SbUH 

ToHna M Tonna A 

£C, y, X Arr, 2/, 

Ilocxfe Ae«‘opMaK,iii 3 th KoopAHHaTbi 6yAyTB: 

Tonna Tonna A^^ 

oc-*-u, y-i-v, (cm, <i>opMyjibi 42). 

TaKHftiB odpaaoMB npoaKixiH npaMoa ikT^, A.^ na och KoopAHaaTb Sy^yxB 

AiC Alt, Av H Aw, 

TA'fe Au, Av, Aw onpeA'feJiaioTCH <[>opMyj[aMH (43 )^ bb KOTopbixB ajh tohkh A 
Haja.0 nOJlOBKHTB A2^ H A^r paBHBIMH HyJHO. 

Ha oGHOBaHiK npeABiAymaro npo3Kii,iH 3 th BbipasHTca cjii&AyiomHMB 
o6pa30MB: 

06o3HaHHMB yrjiBi, cocTaejiaeMbie HanpaBjenieMB A.^ cb ochmh Koop- 
,n,HHaTB, cooTB’feTCTBCHHO HepcsB cc.^, H Tor^a, npene^perafl HjeiiaMii 


Hepr. 7. 
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BbicraHxii iiopflAKOBij, 5y;;eMi> : 


cos a 


du 

dx 


' V 


cos (3i 


cos 7, 


dv 

dx 


()u 

dx 


V 


1 -1-2 

dw 

dx 


du 

dx 


V 


I -1-2 


du 

dx 


(47) 


CoBepmeinio noAoCiibiini.-Hte o^pa.iOMi. HaHACMX ;i;jra npooKixiii iia 

OCH X^OOpj^HHaTT* 

Am, Av, Az -+- Aw^ 

rjX'fe Tcneps bt> ^opMyjiax'ij (43) Ha;i;o iioJioaKHTf. Ax h Ay paBxikmH Hyjiio. 
HxaKTj iipoaKniH 6yjxyTT> 


du . ^ dv . / - dw\ I . 

dz Tz \ ^ Tz ) A^* 


OSosiiaTOBi. yrjibi, cocxaBJiaeMLie nanpaBjreHieMX. cb ochmh Koop- 

jXHHaTB, cooTB'IjTCTBetino ^lepesT, a,j, h y.j, 6yAeMx HwlsTri 


du 


COS CCg 


COS [3,j 

dn 

ds 


cosyg 

_ (^-^) 

•- /, . ^ dw 


1 -I- 2 


dz I 


( 48 ) 


nepBOHaaajiBribm yroji-B Measly iianpaBJiceiaMH (AO ac- 

<i>opMaii;iH) 5brjn:. IIocji'I; jxetr^opMatxiH 3 toti> yrojii* yMCHbinujica. 06o3HaHHM% 
yMenhweniG axoro yrjra aepesx. npnqeMXj unACKCTb 2 oSosHa’qaex'b, axo co- 
OTB'IixcTByioman BCJiH^mna oxiiocHxca k'i> cxopoHaMi*, cooxB'txcxBeHHO napaji- 
jxejibUbiM'i. OCHMT) Ox H Oz. 9x0 o6o3Haaenie axiajornaHo xoMy, Koxopoe mbi 
ycxaiiOBMii paiibine jxjh Eac£ixeJibHE>iX'i> BaxaxKeiii# T. 


8 
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Ha ocHOBaHiH H3Bd&cTH0H TeopeMbi aHajHTHqecKOH reoMexpiB, mbi nojiy- 

TOMB KocHHyca yma Me^K^y HanpaBJieniaMH n cji'fe;iyioioiee 

BbipaJKeHie: 

(l COS Ofg -I- COS cos P 3 -I— COS cos Ys 

BJiH, ea ocHOBaeiH ^E'opMyji'b ( 47 ) h (48), 


sin 2<p2 = 


1 


-*-2 


du 

dx 





du \ du 
dx ) 'ds 


dv dv _ 

dx dz ^ 


njin, OKOHiaxejiLHo, npeneSperaH njiBnaMH Bbicuiox'b nopa^KOBt, 


rdu 

2 i_dz dxj 



92 npcACTaBJifleTB co^oio nojOBHay xoro yrjia, na KOTopwH c^jihshotcb 
cTopoHbi napajTjrejrennnefla, cooTB-feTCTBCHHo napajjiejMibiH ocbmb Ox h O0. 
O^oanaHHB'b cooTBfccTByioBaia BejiHanubi cTopoHB Ay w Ax xopest 

93 , a iWH CToponx. m Ay ’^epesB 9 j, nojryqpiM'b, coBepmenao noAoSabiivi'B-JKe 
oSpasoMX, ca^£;tyK)myio rpyriny «i>opMyj[T>: 


92 


1. 

2 [_dy 

-L 

2 Ldz 
r dv 


dzj I 

f)w Y ( 

r 

du Y I 

■^J f 


(49) 


2 L<^^* 

Hto^bi Jiyqine BbmcHHTb ce6t reoMeTpaqecKm cMbicji'b dthxb KOJiHqecTB’b, 


npej^nojroxKHM-b, qro nat 9 flii<E>«>epeni].iajibnbix'b Koe<i><i>Hii.ieiiTOB'b — , — 

T. A. Bcfe paBHbi ayjiio aa HCKjnoqenieMTfa ~ u ^ ^ dj/ 

__ dz dx 

HTaKB 

du 
dx 


n 


du 

dv 

dx 

dv 

dv 

dz 

dio 

dw 

dz 


:0 
: 0 

:0 

:0 

0 

0 

0 


( 60 ) 
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SxoTTb cjiy’^an cooTB^TCTByeTB coBepineiino cneii;iajiE,HOMy rany ^e^op- 
Manin. 

TaK'fc KBK'B no npejunojroBKGHiio ^ paBHW nyjiio, to, ea ocHOBaHiK 
npeABi;i;yiii.HX'B BbiBOAOBT>, cxopoHbi napaJiJiejienHneAa Ax, Ay, nccji-fe ^e- 
•^opMan;iH He HSMtHHEoxx. cBoeii ajthhei. 

/^ajidfee F3Tb ^opmyji'b ( 49 ) CJL'feAyex'B, hto 

?i = 0 

B 

cpa = 0. 

Ocxaexca xaKHMx> o6pa30Mi> tojibko <^ 2 . 

TaK'B KaKTj naMi. Ba?Kiio HsyqHXb jhihb de^opMauiio, Hiiane roBopa om- 
uocumejihHoe nepeM-femenie cxopoHx. napawejienHneAa, to mbi MOHceMX) npea- 
noJOHtHXb, axo xoaKa M He^o^^BHaKHa, Hnaae roBopH, axo u, v vlw pasHtr 
iiyjH). 

TaKx. KaK%, Bx* cnjy cooTHomeHi0(5O), ^==0, ™ = 0 H~=0,a cji'fe-. 

j[i;0BaTej[E>H0 h Av = 0 (cm. <i>opMyjiBi ( 43 ) ), to Bcife toxkh napajrjiejLennne^ia, 

JIGHSamifl BTi OAHOH H X0H-3Ke IIJEOCKOCTH, nepneHAMiyJBpHOH KB OCH y. He Bbl- 
xoAHTB npH Ae‘i>opMau,iH hstb 3toh iiJiocKocrii. 

BoBbMeMB xenepb cxo- 

poHbi napajJieJiermneAa co- ^lepx. s. 

OTB'feTCTBeimo napajiJiejibHbi/i 
ocAMB Ox H Ois (cm. Hepx. 8 ). 

MA^ Ax 
MG=Az. 

Mbi nojiyHHMB BB Aae- 
noMB cl^xeniH npaMoyroJib- 
imKBjMiGDA, npHaeMB, kbkb 
TOJ ibKO HTO SbiJto AOKasHHO, pa3JinHHbi.a TOHKH 3X0X0 c'i^xeniB upH ;i;e<E»opMaii,iH 
lie BbIXOAflXB H3B 3T0fi HJIOCKOCTEr, 

BbiacHeHiH Bonpoca, kbkb nepcM'IiCTiixcH BepxHaa cxopoHa npaivio- 
yrojibHHKa GU ofyiuocumejihuo Huxcueu IMA, mu mojkgmb caiixaTb iipjiMyK) M A 

HenO^BHJKHOH. 

Mbi BHAfeJiH paHbiiie, xxo yroxB MCJKAy MA h MG yMeHbinaexca Ha Be- 
JLHHHUy 

2 (D =z=: 

\ds dx)'> 



B* 
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CJi'feAOBaTejibHO HanpaBJieHifl MG h MG-^, a TaKme AD m AD^ cocTaBjrniOT'i. 
MesKAy C060W yrojii. paBHBiH 2cp^. 

0% Apyrofi cTopoHbi, B1. cHJiy cooTHonieHiH (50), no kotopbimi. 


CD = O, D, 

H 

MG = MGj ^ , a TaKace AD = ADj . 


TaKHMij oGpasoM'B mbi hto aa.HHafl Ae<t>opMai],ia cBOjEtHTca kij 

CKOJiBJKeHiK) MH CABHry BepxHeft rpann napajrxejrenHneAa GD no OTHomeniio 
K-B HHacneH MA b-b HanpaBJieHiH, yKasanHOM'B CTp^liJiKot. 

BeiHiTiHa BToro cABara xapaKTepHsyeTcn yrjiOM'B 2 (p 2 - 

Ha ocHOBaaiH BToro, rfe KOjnnecTBa, KOTopBia onpeA'feJiaioTCH <&opMyAaMH 
( 49 ), nasBiBaiOTCfl HHorAa cnojihOiceui^iMU uau cdeuiaMU. 

BxaroAapa TaKOMj CABHry nepBoiiaaaJiBHBm npaMoyroxBHHK'B co CTOpo- 
naMH Aa? h npeBpamaeTca b-b napaaxexorpaMM-B MG^D-^A, CTopoHBi koto- 
paro OCXaiOTCa COOTB'fexCTBeHHO paBHBlMH Acc H Az. 

UxoinaAB npBMoyrojiBHHKa MGDA = Ax . Az^ a MomaAB napaAxejio- 
rpaMMa MG^ D.^A=^ AxAz. cos 2<p2. 

PasAaraa cos 293 b-b paATb no cTeneiinM-B 93, nojynnM'B 

cos 292 = 1 292^. 

92 TaKoro-Bse nopnAKa MaAOCTn, KaKTB ^ ^5 Tan-B Kan-B bb oxoii 

xeopiH MBI npeneGperaeMB KBaApaxaMn h nponsBeAeeiflMH othxb naJiBixB se- 
jinnHHB, TO CB AaHHBiMB np 05 jr 0 >KeHieMB mojkho noJornuxB 


cos 292 == 1. 


TaKHMB o5pa30MB nxoinaAB napajuiexorpaMMa MG^D^A pasna nAonj,aAH 
npaMoyroxBHHKa MGDA, nnane roBopn cdeut '5 we conpoeootcdaemcsi usMthue- 
uieuz o^zeMa sAeMeumapuaio napaAAeAenuneda. Bxo-nse cji'feAyoTB n h3b xoro, 
nxo 

du dw |v 

dx * dy * dz 


PesioMHpyn Bce CKasannoe, mbi bhabmb, nxo rjiaBUBiMn aAeMeuxaMH ao- 
^opMaii,iH BBJiflioTca: Bo-nepEBtxB, oSbcmhoc pacninpenie eAnnnnBi o^BOMa, xa- 


paKTepH3yeMoe BejHqHiiot 


0 = 


du 

dx 


dv 



dw 

aJ’ 
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H, BO-BTop&ixTb, cABHrET, xapaKTepEBjeMLie BejinqHeaMH cp^^, tpg, BimHeHieKO- 
Topbixi> onpeA'feJiaeTCH <E>opMyjraMH (49). 


§ 3- 

SaBHCMMocTb MemAy ynpymn/iH cM/iaMH m Ae4)opMaLiiflMM. 

B-b np0ABiAyni,iiXT> Asyx'B iiaparpa«>ax'ij Mbi HsyqHJiH coBepmenno nesa- 
BHCHMO Apyr"!. OT-B Apyra: BO-nepBbixB, CBOicTBa ynpyruxB chjib, A'tis^CTByio- 
iq.HXB BHyTpn TBepAaro xifejia, a, bo-btopbikb, AC^t^opMapiH. 

Tenepb nocxapaeMca ycxaHOEHTb HenocpeACTBeiiiiyio 'ycepi. 9. 

CBJ33b MeacAy t6mh: h ApyrHMH BejiH«iHHaME. ^ 

3Toro naMB npHAeTCH oCpaTHTtca kb onBixy. 

BosBMeMB H3B AanHaro TBepAaro MaTepia^a ii;h- 
AHHApH’gecKifi CTepHteHB AB a^hhoio L (cm. Bfepr. 9 ) cb 
KpyroBBiMB C'fe'ieHieMB, AiaMexpB Koxoparo bjctb 5y- 
AexB d. 

ToFAa nAouj,aAb c'feaeiiia dyAexB 

SaKp'lillHMB HHJKIlit KOHepB CXepJKHfl B'B GB H nOA- 
BeprueMB ero noAiioMy pacxarHBaiomeMy ycMiEO P, na- 
npaBJiCHHOMy napaAjejiBiio och CTepaciia BBepxB. 

BcAHaiiHa pacxHrHBaioin,eH citabi, OTiieceimoii kb 
eduH-mm crbueuin, GyAexB 

■F=f (31) 

IIOA’B BAiapiCMB 3TOH CHABI CXepMteHB yAAneHTCH Iia BeAHHHIiy AP. 

IIocMOTpHMB xenepB 0 TB 'lero AP mojkotb saBHciiXB. 

OrpaHH’^iHBaacB waAbiMH Ae<i>opMaii.iaMKr, mbi riojkomb caHTaxb, axo A.P 
npoiioppioHaABHO P. Cb ApyroH cxopoiiBi APoxeBHAiio nponopnionaAbno riepBO- 
HanaABHOH A-IHH'fe CXepJKHfl P. 

Jp 

TaKHMB o5pa30MB APaojijkho 5bitb npoiioppioimABHO npoHaBeA^aiio P-^* 

Koe^&^&HaieiiTXj nponoppionaJiBHOCTH aojukciib aaBHC'fixB otb cbohctbb 
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Mcn&iTyeMaro MarepiaJia. ero ^epes'^ Toria mbi nojryqHMi) cji'fe- 

ayiomee ocHosHoe cooTHomeHie: 


OicioAa Haxo;iHM'B 




I. 

Q 


(52) 

(53) 


Odbiti. aiHCTEHTejibHO HOKasBiBaeTT), qTO, noKa npe^iifejn. ynpyrocxH ae 
napcHACH'B, M ecxB BeJHqnDa nocxoaHHaa, nHaqe roBopB, qxo AZ/ a'^Scteh- 
xejiBHO nponopti,ioHaj[BHO P. 

Koe^^HnieHTB PJ nasbiBaeTCH uodyMMh npodoMuoft ynpytocmu hjih 
MOAyJieMTb Yoaiig’a. Btoxb MOjiyjiB aBJiaerca caMOH xapaKTCpHofi BeanaBHOH, 
onpeA'feJiflioDa.eft ynpyria cooHCTBa Aanearo Maxepiajia. 

^To5bi jyqin© yaeHHTB ceSdE; <i>H3H*36CKoe siiaqeHie KOJiHqecTBa P?, npoA* 
nojiojKiTM'B Ha BpeiTB, qro <r>opMyjia (52), oDpe;[i;'fejBioinaa co5oh) saKOH'b pacTfl- 
aKenifl crepaKea, ocxaeTca B'fepHOH it upem'^hemoh ^Jia jik)6oh BejEHquHBi P, h 
CA toeMT* P CTOJib doJiBinHMx, qxo AL = Z, T.-e., hto Eainx. cTepateiiB ywH- 
HHJica BABoe. •S’aBTHqecKB CAdfejiaTB aro, Korieqtio, neBOBMoaKHo, TaKi. KaKX,, 
npH sHaxHTejiBHBix'b BeMqHHaxT) P, iipea'l^jn. ynpyrocra ey^eT-B nepefiAeBi, n 
saT^MTj y^e CTepjKenB pasopBexcH; ho mbi ji.'feaaeM'B bto npe;i;noxoaKeHie tojibko 
XJ iH Toro, htoSbi yacHHTB ce6^6, qro npej^craBnao 5bi co5ok> KOJianecTBO E, 
ecaH-6Bi 4>opMyj[a (52) ocTaeajiacB see BpeMa npEMfeiiHMOH. 

IIoJioHtHBmH em,€ q = l, mbi bb btomT) cayqalk noiyHHM'b hsb fBopMyjiBi (53) 

E=P. 

TaKHMTb oSpaaoMT. MO^y-fiB ynpyroern npeACTaBJiaeTi. co6ok) xy cnjiy, 
KOTopyK) HyH^Ho 6 bijio-6e>i npMOHHTB KTb KOHHy crepaKHjj, iiJiomaAB c'feqeHia 
Koero paBHa 1, htoSbi yAJiHHHXB btox-b cxepmeHB B/i,Boe. 

TaKOBTb <>H3iiqeeKit cmbicji'b MOAyJifl Young’ a E. 

E oSbiKHOBeHHO BBipaaKaeTCfl bX) KTiaiorpaMMaxx> iia KBaapaxnBiH mmjh- 
MeTpB H, xaKX Kain> XBopaBia x'ijia BOo6iii.e cejbiio conpoxHBJifJioxcB HSM-fe- 
HcaiK) CBoea ^jibebi, to E Cyaexn BBipaaKaxBca eecBMa dojiBranMi* 4 Hcjiomx>. 

onpeA^JiOEiH MOjiyia ynpyroexH h3i> onbixa, nojibayioTca <E>opMyjiot 
(52). OnpeA^JiHiOT-B y^;jiHHeHie AL cxepjKHE me EpOBOJiOKH npH cpaBHHTejbno 
HeanaHHTejiBHbixB Harpy3Kaxi> P h oxcro^a yjxe, snaH L n bbiboa^tX) bojih- 
XHHy E. 

Bi) HiiaK€eji'iAyK)ni;e:B: xaeanuK'fe upEBe;i,eHBi qnejieHHbiE sEaueEia MoayJiH 
EpoAO-iBHOE yEpyrocTH AJia HfeoTopbiXT) MaxepiaiOBX). 



3^^ClYn6piciJlZ. bto KHJtorpaMMaxi. na 

1 □ MHJtJIHMeTpi>. 

CTajit 22000 

3Keji'fe3o (MarKoe) 20790 

IIJiaTHHa (jKecTKaa) 17040 

M-feAB (mecTKaa) 12450 

CepeSpo (laarKoe) 7140 

CBHHea% OKOJIO 1800 

„ (f eJb 11 BOJLOKIiaM'L 1113 

;3;epeBO } 

I cocna II BOJOKiiaMT) 564 


^HCJia axH lie npeACTaaiatorb coSoio nifeaTO aSeoiioTHoe, xaKt Kaat bc- 
jinqHHa Moay-Hfl npOAOJsaoH ynpyrocTH BSMtHaerca bt. HSB’icTHBixi. npGA'fejiax'b 
BTb aaBHCHMOCTH 0TB qHCTOTbl H *H3HqeCKirXB CBOiCTBB HciibiTyeMaro Maxe- 

piajia. 

Mo;iyjiE ynpyrocTH JE BbipajKaioTB HHorAa bb a^coxioxHOH CBCxeM'fe gah- 
HHB^B C. G. S., T.-e. BB AT^tHaXB Ha KBaApaXHBlfi CaHTHMexpB. 

BsaBiDH ci&qeHie 3 bb 1 KBaApaxiiBiH canxHMexpB naAO yBejiHqHXB nncxa 
npeABiAymeH xaSiHHKH bb 100 pasxj. 

Cx» ApyrOH CTOpOHBI 

1 KHJiorpaMMXj = 1000 rpaM. — 981000 AHimMB. 

TaKHMB OCpaSOMB, HTOfibI BBipaSHTB MOAyJIB ynpyrOCTH BB a5C0XK)TH0ft 
CHCxeM'fe eAHHHii.B, HaAO iipeABiAymifl ^HCJia yMHOBKHXb na 

0,981-108. 

HanpHMtpB, MOAyJi> npoAOJibHoS ynpyrocxH a-hh cxaxH ^yAexB 

js;=: 2,16-101'* C. G, S. 

Bb npeABiAymeMB onbirfe, nocxyamBinHMB AJia onpeA’feAeHia MOAyJiH 
Young’a, mbi npeAnoxoffiHJiii, axo HHHtiiiH Koneii,B cxepacna A saKp-inACHB, a 
paexflrHBaioinee ycHJiie F npHioateHO kb sepxaeMy ocHOBaniio cxepatHH jB* 
Ho xerKO bha^tb, qxo peaKEtiio onopBi CD mbi MoaxeMB saM^feHHXb xaKOio - >Ke 
CHJioio P, A'McTByioiii,eH bb npoxHBonojroHHOMB HanpaBAenm na HHiKHee ocho- 
Baeie cxepama A (cm. Hepx. 9). 
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ncnBiTyeiaaro MaTepiaJia. OSosHa’iHMi. ero ^epesTb Tor^a mw noJiy^HMi. cjii& 
Ayiomee ocHOBSoe cooTHomeflie : 


OTCK>;^a Haxo;^HM['B 



p 

2 


(52) 


JE-. 


X j? 

AX’ q 


(63) 


OnBiri) A'feflcTBHrejibHo noKasBiBaerB, bto, noKa npeA'^-H'i* ynpyrocTH He 
nepefiACH'B, E ecTB BeinniiHa nocTOBHHaa, nna^e roBopa, hto Ai a'^hctbe- 
TejiBHO nponoppioHaiBHO P. 

Koe<D<&mi,ieHT'B E HasBiBaeTca ModyACMz npodoMuou ynpyiocmu hjih 
MOAyJieMB YouDg’a. Btot-b MO^tyjiB asjiaeTCfl caMon xapaKTepHon BejiHHHHot, 
OHpeA'fejffliomeH yopyria CBoficTBa Aanearo MaTepiajia. 

’5to6bi jiyarae yacHHTB ceC-f} «>H3B[HecKoe SHaaeHie KOJinnecTBa E, npeA- 
nojoHtETMTb Ha BpeMH, BTO <c>op]Myjia ( 52 ), onpeA'fejiHiomaH coSoio saKOH'b pacTH- 
ateHia crepacHH, ocTaeaca B'j&pHOH h iipHM'i&HHMot ajh jiio6oh BejiBHHHBi P, h 
CA' fiJiaeM'b P CTOJib GoJbiHHMB, qTO AP = P, T.-e., hto nami) ciepacenb y^Jra- 
HEJica BABoe. ‘l»aKTH’iecKH CA'fejiaTB aro, KOHeqno, EeBOSMomHo, TaK-B KaKB, 
npn sHaHHTejiLHbix'b BejiBHHBax-b P, iipeA^Ji'B ynpyrocra dyaeTt nepefiAemb h 
B aTfeMByrne CTepateKb pasopBCTca; ho mbi A'feJiaeM'b bto npeAnojiojKeHie tojibko 
W a Toro, Hro6bi yacHHTB ce6'6, hto npeACTaBH.iio 6bi co6ok) KOJiHaecTBO E, 
ecJiH- 6 bi «>opMyja ( 52 ) ocxaBajiacB Bce Bpema npHM'fcimMOH. 

IIojioacHBinH eine 3 = 1 , mbi b-b aTOMB cjiyna^fe nojr3 ’'HHMB hbb <i>opMyjibi ( 53 ) 

E=P. 

TaKHMB oSpasoMB MOAyJb ynpyrocTH npeAcraBJiHeTB co 5 ok) Ty CMy, 
KOTopyio HyacHo Sluo-^bi npHJioatHTb kb Konay crepHKHH, njtomaAB c/feHeiiiH 
Koero paBHa 1 , qTo 6 bi yAJiHHHTb stotb CTepateHb babog. 

TaKOBB ^HSH'iecKii cmbicjib MOAyJiH Young’ a E. 

E oSbiKHOBeHHo BBipaataeTCfl bb KHJiorpaMMaxB iia KBaApaTHbit mhmh- 
MOTpB H, TaKB KaKB TBepAblfl T'fcjia BOOSmO CBJIbHO COUpOTHBJIfltOTCa HSM^- 
Hemio CBoefi amhbi, to E 6 y/i,eTh BbipaataTbcn BecbMa SojibiniiMB uhcjeomb. 

,21^j[a onpeA'fe.ieHiH MOAyjiH ynpyrocTH hbb onbiTa, iiojibayHJTca ^opMyjiOH 
(52). OnpeA'feJiHioTB yAJiHseme AE CTepjKua hjih npoBOJiOKH npH cpaBHHxejibHO 
HeBHaHHTejibHbiSB narpysKasB Ph otcioab yate, siiaa E n bbiboahtb Bean- 
EHHy E. 

Bb HHHtecJi^AyionAeE ra5jiHHKi& npHBeAOHLi HHCjreHHWJi sHaueHia MOAyJia 
npoAO.ibHOH ynpyrocTH A-na H'feKOTopbiXB MaTepiaaoBB. 
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Mamepia/iz. 

B-fc KHJiorpaMMasii. na 
1 O MHajuiMerpii. 

Ctaab 

.... 22000 

SHejifeo (MflrKoe) 

20700 

rijiaTHHa (atecTKaa) 

.... 17040 

M^Ab (atecTKafl) 

12450 

CepeSpo (marKoe) 

. . . . 7140 

CBReeaii OKoao 

1800 

^ i eib 11 BOJEOKtianib . 

^epeBo ! 

1 cocna 11 BOJEOKBraMb . 

. . . . 1113 

.... 564 


'iHCJia axH lie iipeACTaBJiHioTT) co5ok> nfeqro a^coitoTiioe, TaK% KaK'B Be~ 
jHiHHa MOAyJia iipoAOJbHoft ynpyrocTH BSMcfenaerca bi. HaB-fecTHBixob npcA^fejiaxi, 
BB saBHCHMOcra OTi* ancroTbi m «>H3HHecKHxi> CBoficTfix irciibiTyeMaro MaTC- 
piajia. 

MoAyJib ynpyrocTH E BwpaataiOT'i. HHor^a b-b aiScojiiorHOH cHcreMife eAH- 
HHAt C. G. S., T.-e. Bt AHHaxi) Ha KBaApaTOLiia caHTHMeTp-b, 

Bshbuih cfeqenie Bb 1 KBaApaTewH canTHMeTpTb Haji.o ysejiiiqiiTb HHcm 
npeAMAynxen xaSjiHqtiH Bb lOO pasa^. 

Cb Apyrot CTOpOHbi 

1 EEtJiorpaMMb = 1000 rpawt. = 981000 AieaMb. 

TaKHMb oOpaaoMb, qTofibi BBipaanib MO^yJib ynpyrocxE Bb aScoaioTHofi 
CHCTeM^fe eAHHHD,b, Ha^o ijpeAbiAymiH qECJia yjviHOHiiaTb m. 

0 , 981 'IOS. 

HanpHM'fepb, MOAyJiB npoAO-ntHot yiipyrocTH A-na crajia 6yAeTb 

JB= 2,15-1012 C. G. S. 

Bb npeAbiAymeMb onbirfe, HocjiyHtHBmEiMb ajih onpeA^iemH MOftyjiH 
Youiig’a, MBi npeAnoiOHCHJiH, qTO HHiKiiift Koneii.b crepacHa A aaKp’j&aicHb, a 
pacrarHBaiomee ycHJiie P npHiOHiena kte> BepxtieMy OftHOBaiiiio ciepiKHa B, 
Ho jierKo bha^tb, ^ro peaicpiio onopti CD Mbi M 0 JB:eMb aaM'iHHTb raKoio - ate 
CHAOK) P, A'fcacTByioiiieS bb nporHBonojroamoMb HanpaBieHiH na HHatnee ocho- 
Baeie ciepama A (cm. ’qtepT. 9 ). 
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TaKHETb' O^paSOMT) MB! MOJKftM'B DpejtCTaBHTB ccSfe CTepSKCHB CBo6a;i;eB]M% 
H nojtBepaceHHBiM'B BJiiaHiio cwib P, A’fencTByioin.Hsii. bb epothboho- 

jiosKHbiXTb BanpaBieniBxtj Ha ocnoBaHiH i^HJtHHApHEeeKaro CTepjKHH AulB. Otb 
BTOrO peSyJtBTaTB HHCKOJaBKO He HSM^HITCff. 

^opMyjy (52)M:bi MoaEtejnb, HaocnoBamH caoTHOineHia(51), HanBcaTb bb 
Cl'feH.yXOmeM'B BETA'S -' 

F=E~ (54) 


SaScb ^ npeACTaBJifleTB co5ok> ya;xnHeHie eAaHHii,Bi aihhbi, aPcooTBlT- 
CTBjioiii;ee HopMaitHoe EaTameHie, OTHeceHHoe, naK-B BcerAa, • kb eABHJ 0 [i],d& no- 
BepxHOcm. ecTB OTBJieHeeEfte hhcjio. 

^la ^opMyxa noKasBiBaeTB, *3 ito, afeMB dojEiue MOA;yxB npoAioiBEon ynpy- 
rocTH, Thrh doxtmee ycMie Ha;i.o npmoHtHTL, htoSbi BtisBaTi. onpeA'fejieEHoe 
OTfloCHTCJiBHoe y.nJiHHeHie CTepacHfl. 

CaMO co5ok) pasyMieTeii, *3X0 ecJiH F HanpaBieno bb. npOTEBonoxoBSHyio 
CTopoBy, TO y EacK 5yAi;er'B fire yA^EfneHie, a npoAOJiBHoe caKarie CTep^ina. 

^JLS omnocumeMumo-oice yfl,mEeHm eje enaTia ^ wbi HMfob 


^ F 

' L le 


(56) 


npB pacTHBKeHiH CTepJKHfl boatj BaiflHieMLB pacTHrEsaiomaro yenjiifl F, 
se<&opMai];i53 se orpaHBqEHBaeTca oahemb toxbko yAiHHeHieMB cxepmEra na bbjih- 
HHBy AZ^. 

OnBirB noKaBBiBaeiB, bito Bpa btomT) ESMieaiOTCH bt EOBepeHHBie pas- 
M’tpM cTepJKHU. CixeHie ero ocraercn no npeHtHeny KpyroBBMB, ho AiaMexpB 
CTepaKHH yHemmaemcE, iBa, iBQmmHj Ac?. 

OxHOCHTejiLHoe yMCHBrneHie AiaweTpa 5yAen> 

a ’ 

BpHHeMB MBi ^jAeMK CHETaTB Ad nojTOSJHTeibHBiJin., T.-e. no;];pa 3 yM'iBaTB hoa'b 

Ad a^cojLioTHyH) sejiBiHHBy xsMi'fcHeHia AiajieTpa d. 

Tenepfc obbitb noKasBiBaeii), 3X0 OTHOineHie OTHoesTeALBaro yMeHb- 
meHia nonepeHEbixi. pasM'fepOBx ciepatHH kb oxHOCHTeABHOMy yAJmeeHiio 

(^) BcePAa eejimum nocmomnan. OSosnaHBMX ee nepesB cr. 

M 

d 

(7 = -^ 


( 66 ) 
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SaM-feEnji 


Ai 

L 


ero BBipameHieMTb hsb ypaBneHia (55), nojiyqHMB 


njiQ 


Ad 


Ad F 

d E 


(56) 


0 - ecTB OTBJie'g:eHHoe ^hcjio e nasEiBaeTca ModyjieMh nonepenumo eotcamm 
HJiH-JKe Koe^^uuienmoMz> Poisson^a. 

KaKB Mbi jBHATaMTb ;i;ajibine, Koe<i>aiHa,ieHTBi JE w a cyTt tS BeJiH^HUbi, 
KOTopbifl xapaKxepHsyioT'b enoJiHOh ynpyria CBOHCTsa BCBKaro OAHopoAsaro h 
HSOTpoHHaro TBepji;aro Trifejia- 

OnBiTB noKasBiBaen., ‘ixo Mo^y^ffB nonepexHaro oKaxia ocxaexcH hocxobh- 
HBiMTb He TOJibKO OAHOXO H xoro-Hte x'fcjra, ho h ajih pasHBix'b xJ&jlx. ohb ccxpa- 
HHexx> npn^JiHSHXCJiBHO o^^eo h xo-ace SHaxeHie; bb 5 ojiBm 0 HCiB'fe cjryxaesTb or 
Majio OTJiHxaexcH otx> Tor^a KaKX. JE, kbkb mbi BHA-fejiH, SHaxHxejBHO 
HHexcfl Bt saBHCHMOCXH oxi. CBOHCXBX) HCHBiTjeMaro Maxepiajra, o- ocxaexcH 

npH^JIHSHTCJIBHO paBHbIMX> —• 

3x0 ycJiOBie cr = i cooTBfccxByex'b npcAnojEOJKemEO Poisson’a. 

ycxaHOBHBHiH noHflTifl o Mo;i;yjiHxx> npo^^ojiBHaro pacTameiiia h nonepex- 
Haro cataxia, saiiMeMCH onpeA'^feJieHieMTb saBHCHMOCXH Meac^y ynpyraMH Haxa- 
acemHMH h j^e<E»opMaiJ,iHMiT. 

JS^jia axot p'fejiH BBip-fejKeMTb h3te> Aaiiiiaro Maxepiajra npaMoyrojiBHBiii na- 
paxj[ejrenHne;i;'B co cxopoiraMH Ax, Ay, Az, cooxBfecxBeHHO napajureJtbHBiMH 
ocHMTb Koop^rHHaxi. (cM. xepx. 10). 

Koop^cHHaxbi xoxKH iif nycxB. 5y/tyxxi x, y, z. 

noABeprHeMx> njioiEraAKH oxoro iiapajrjiejienHrieAa nonapno pacxHrHBaio- 
mHMx, HopMajiBHBiMTb ycHJiiaM'b A'liHCXByioiii;HMx> Ha cooxB'fexcxByioinia 
njromaAKH bx. npoxHBorioJroacHBifl cxopoiibi. 3 xh naxHaceniH N oxHecenbi kx> 
GAHHHH'fe nOBepXHOCXH. 

PascMoxpHMx. yAJiBHenie napaJTJtejrenHHeAa bx HanpaBjreniH napajrjrejiBHOMx 
OCH X - OBX. 

CorjracHO <&opMyj['^fe ( 55 ), yjrJrHHeme gahhiipbi ajtbhm bx aaHHOMx nanpas- 
jighIh 5 y;i;eTX paBHO 

El 

E ' 


Chjibi h N^, pacxHrHBaioiq,ia napajtJrejienHneAx. bx HanpaBjreHiflxx 
nepneHAHKyjiHpHBixx kx och x - obx, BBiSBiBaiOTx KaacAan, djraroAapa BJiiHHiio 
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Tlepx. 10 . 


"2 B " 



nonepeTOaro cHtaTin, coKpameme pasM’^poBt napajiJiejrenHneAa bt? nanpaB- 
jemH Ox. 

OTHOCBieJiBHoe coKpameHie eAHHBiiBi juiheibi bi:. AanHOMi> HanpaBjreHin, 
BBiSBiBaeMoe Kaataon bsx cbjib iVg, Sy^eTTb, Ha ocnoBaein ^oopiwyjibi (56), 




^ ~w 


TaKHMt oSpasoMTb nojiHoe, OTHOCHTejibHoe y^JiHHeHie pe^ept Ax napajuie- 
jrenHne;i;a npeACTaBBTca Bt ci'iiiyiomeMTj Buji'fe: 




Cl* apyroH CTopoHBi mbi bha'^^jih, BsyHafl ;3;e<[>opMaii.iH TBep^aro xliJia 
(cJ-fcacTBie <E>opMyjBi ( 44 )), ^to yAJianeme pe6pa napaMejrennneAa Ax BBipa- 


asaexcH BeJiHHHHOH 




4 a 


Cji'fcAOBaTeJibHO, yAJuaaeiiie eABHnn;i>i ajihhbi Bt AanaoMB HanpaBjreniH 5y- 
AeTB npocTO paBHO 

du 

dx 


CpaBHHBaa o6a ara BbipaaseHiH, naxoAUMTb 

= — (57) 

CoBepmeHHO noAoSnbiM'B-JKe o6pa30M'i> mbi naHAeMB cjL'feAyiom.ia ABa co- 
OTHOffleniH (KpyroBaa nepecTanoBKa GyBBt) ; 

^ = i [A". — ^i)] ( 58 ) 

5 = iCAa — (59) 


3th TpH <&opMyj[Bi ycTanaBJTHBaioT'B saBHCHMOCxB MeH;;i;y iiopMaJBHBiMH 
HaTflHtemHMH , iVa h h np0H3B0j!i.HBiMH OTB cM’feiii.eHiH V, w no nepe- 

M'feHHBIM'B y HL Z. 

CjroHtHBinH axH xpa BBipaaceiiia h ripHHHMaa bo BHHManie, nxo 

Ti I? = ^‘OPMyJiM (4=5) H (46)) 

T.-e. paBHO oSTbOMHOMy pacmHpeHiio eAHimnBi oSxeMa, iiojryHHM'B: 

8 = (60) 

BnyxpH xBcpAaro x^feia cywMa xi)exi> iiopMajiBHBixx> HaTHateniH 
J2Va-+-2Vg A-HH Aaniiofi xoxKH ecxB, KanB mbi bha'^-hh jiaaBine, BcerAa BeJtHXHHa 
nocTOBHHaa, HesaBHcainaa otb iianpaBJieniH KoopAHHaTHBixx> ocefi. 

3xa BexHHHHa pasna cyMW'fe Tpexx> rjaBHBixx> HaxHJKeaiH ^ -t- J5 -i- G 
(cm. ‘BopMyjiy (32)). 

Hsx. <E>opMyjiBi-Hte (60) HaxoAHMX:. 

— A(, = j^-6 (61) 


noHHXHO xaKJKe, HTO H o6x>eMHoe pacmHpeeie eAHHHii.Bi odBOMa He mo- 
HtexB saBHefexB OTTb BBi6opa HaupaBjieHia KoopAHHaxHBixB ocet, hto h hoa- 
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TBepmjtaeTca ^opMyjiofi ( 61 ), noTony *ito 

N^-t-N^-+-N^ = A-t~B~ir-G 

ecT£> BejiH«iHHa nocTOflHHae am asehoh toekh TsepAaro xj&Jia. 

HaHAesTL TenepL HenocpeACTBeneoe Bbipaacenie KasKAofi HopMajitHon co- 
CTEBiaiomeH EepesT. sjreMeHT&i Ae4»opMaii;iH napajrjrejrennneAa. 
npucoeAHHEH Kt npaBOH EacTH ypaBHenifl (57) 

VL 

nojry^HMTb 

^ = S E(1 -+- <r) — <3- (AT. JV, 2^3)] . 


HMj npHHHMaa bo BHHMaHie cooxHomeHie (61), 

OrcioAa naxoAEMT) oKOOTaxejrBHo 

1 (l-+-a)(l — 2cr) 1 -I- cr dx 

Toeho xaKJKe HaBAeMT* 


(62) 




aE 


(1 -I- (T) (1 — ‘id) 


6 


E 


dv 


1 -f- cr dy 



aE 

( 1 - 1 - cr)(l— 2ar) 


e 



dw 

dx 


(63) 

(64) 


9th <i*opMyj[Ei, npeACxaBMiomifl co6oh) OKOH’iaTejfcHBia BBipajKenia Hop- 
MajiEHBixB HaTHHieeiH Hepest ajieMeHTbi AB^^opMaain, hm'^&iotte> npocxoH h hbhiii;- 
HBiH BHA'i’« huxt. exoahtt. nocTOBHHBiH E w (7, xapaKTepH 3 yiom,iB: ynpyria 
CBOHCTBa AaHHaro xsepAaro x'fejia. 

BM'fecTO Toro, hto6bi xapaKTepHSOBaxB ynpyria CBOHCXBa Maxepiajra 
Koe<3&^Hii.ieHTaMH JShct, t. e. moajmmh npoAOJiLHaro pacTa;KeHia h nonepenearo 
CHtaxia, mojkho, conacHO cb •S'paHn.yacKHM'B MaTeMaTHKOMB Lam 6, atHBraHiw'B 
BB HaHax''fe nponiJiaro cxoa'^xia, xapaKTepHSOBaxB hxb A^yMs ApyrHMH Koe<&<&H- 
ipeHTaMH X H p., CBflBaHHBIMH CB JE? H CT CJI'tAyiOIII.HMH COOTHOmeHiflMH: 


H 


(1 -1- (t}(1 — 2(t) 


B 


,(65) 




E 


2 1 


( 66 ) 
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TorAa HaniH ypaBHenifl ;i;jia nopMajiBHbix'fc HaTaHteniH npHMyTT* cJi't^yiorpi^ 
npOCTOH BHAt: 

JV. = X9-.-2(xf I 


N, = X6 -K- 2f^ |. 
JV3 = X9 2(x 


(67) 


BbipasHM'b ein.e a m JE nepesTi X h p,. 

Hsi. ypaBHenifl (66) HM-feeMTh 

T§^ = ^1>- (68) 


IIOACTaBJiflfl 3Ty BeJiHHHHy BTb <&opMyj[y (65), naxoAirMB 


X (1 2cr) — 2p,cr 

BJIH 

"X == 2<j (X -I- {jl). 

TaKHM'b OdpaBOMT, MbI 6yAeMLTb HMliTb 

1 1 

^ 2'* A-I-IJI. ‘ • 


(69) 


X H p. no CBoeMy <i>H3nnecK0My CMWCJiy (cm. «(i>opMyjiBi (67) h (68)) cyxb 
BcerAa Bejmnnnbi nojiOHCHTeAbHbifl. 


Cb ApyroH cTopoHbi 


X 



IX 


Hnnero ne npeAp-feuiafl ornocHTejibHO nncjieHnbixB snanenifi X h fx, Mbi 
MOflceM'b T'feM’b ne MeH-fee onpeA’fe-uHTb T-fe itpaiSnie npeA'i^JiBi, MencAy kotopbimh 
cr oSflsaTejbHo aojtjkho sanjiionaTbCfl. 

Kpatnia BosMontubifl snanenia AJiia OTHomenifl ™ cyTb 0 n 00 : cxI^AOsa- 

IJ. 

TeAbHO Bejrnqnna a oSasaTejibno AOJiaina aaKJEoaaTbcn Me>KAy npeA^fexaMH 

rw 1 

0 H -j- 

Mbi BITA^5JIH B'b A^HCTBHTe.lbHOCTn, HTO, A*ia GOJbfflnUCTBa TiSAb, or npn- 
5AH3HTeAbH0 paBHo HGAycyMMli BTHAb KpaHHHXb SHanenit, T.-e. 
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Hat «»opMyjiBi (69) mbi HinteMT. flajifee 

H 

Cii^^toBaTejiBHo 

cr 

(1 - H - ff ) (1 

JloACTaBjrflH aTO BBipaatenie b-b «»opMyj[y (65), naxoAHM-B 

(70) 

^opMyxbi (69) H (70) ^aiorB BBipaatenia a n JE ’^epea-B hobbig Koe<E>«>H- 
ii;ieHTBi ynpyrocTH X h (x. 

Koe«>^Hii;ieHT'B p. noJiy^HJiB oco5oe HaaBanie. Ohb nasBiBaeTCH Mody/ieMZ 
meepdocmu (Starrheit, rigidity) bjib eme Modyjieuz edema. IIpHqHHy, no'ieMy 
axoMy Koe<&<E»Hn.ieHTy npHCBoeno xaKoe HaaBanie, mbi ysEAHM-B h 3B AaJiBH'feS- 
maro, Kor^a BBiBefl;eMTb BBipaateHie wfl KacaTejiBHBixTb Haxflatemt bb ^yHKn.iH 
OTB ajiGMeHTOBB fle«»opMaaiH. 

Bb TGopin ynpyrocTH paacMaxpHBaexcH HHor;ta eme oahhb Koe<&<&Hi];ieHTB 
ynpyrocTH, KOxopBiH no.iyqaexca cji'feAyiom.BMB oSpasoMB. 

IIpeAUOJioaKHMB, HTO na iiaraB napajureaenHneAB ^i.'feficTByeTB co Bci&XB 
CTopoHB Ha KaaK^yio njioiij;a;;Ky BH-femnee HopMaJBHoe daejienie p, OAnnaKOBoe 
AJia KaJKAOH iiJtom,aAKH. 

Tor^a 

iV^ = iV2=JV3 = — I?. 

UapajrjiejienHneAB dyAcxB bb 3tomb cjiyaa'^ noABepateHB BceexopoHHeMy 
cjKaxiio H Q dyAGTB OTpHaaxej&Ho. 

CjoaKEBiHH BB 3TOMB DpeAnojioiKeHm Bcfe xpn ypaBHema(67), MBI dyAGMB 
HM-feTB (cm. xaKace <E>opMyjiy (45)) 

— Sj? = 3X9 -I- 2p0 

Bjnx 

Koe^^HpieHTB npn 9, KOxopBiH mbi oSoaimaHMB aepesB k, 



( 71 ) 
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xapaKTepnayeTT) ly BeJiH*3HHy BH'feiiiHaro nocTOBnearo ^.aBJteHiu, KOTopoe bbi- 
SBiBaeTTb AaHHoe BcecTopoHHee casaTie 0. 

HraK'B 

p = —kO (72) 


k HasBiBaeTca ModyjieMz ececmopouumo cmamisi. 

BBipasHMTb k ’lepes'B h a. 

Ha ocHOBaaiH ypaBHemfi (71), (65) h (66) mbi 6yaeM'B hm'^tb 

, JEf r g J^"j jg _ 3(r-i-l — 2g 

1 -t- O' 1_1 — 2cr * B _| 1 -I- o 3 (1 — 2o) 

MB 


(73) 


nOCMOTpHMB etti;e, HTO J^aiOTTb HaMTb paBJIH^HBrn tI>OpMyJIBI, CBBSBIBaiOmiB 

pasHBie Koe<&<E>Hii,ieHTBi yiipyrocxH, ecjiHMBinoJioaKHM'BjCorJiacHO cb Poisson’ omb, 
1 

^ 4 ■ 

Hs-b <BopMyji'B (65), (66) h (73) nojiyqaeTCH bb btomb npeAnojLOa^eiiiii 


X =|-E (74) 

fJi = |-E (75) 

h=^Ji (76) 

Cji^AOBaTejiBuo 

X = p. . (77) 


HxaKB, HpH cr = Koe‘£>a»Hii.ienTB \ paBCHB MOAyiio cABHra p., a bb 
CBOio o’^epeAB MOjxyjiB CABHra paseBB MOAyJifl iipoaojbhoh ynpyrocxH. 

nepeHAOMB xenepB kb BBiacHeHiio saBHCHMOcxH KacaxeiBHBixB HaTHHceHit 
T oxB ajieMeHXOBB AO^opManiH Hainero napaxJieAenHneAa. 

EoBBMeMB onaiB npflMoyrojiBiiBm napajuieAeimneAB. CifeHenie ero iijioc- 
KOCTBH) napaJTJieABHOH MOCKOCXH KOOpAHHaXB ZX npOACXaBHXCH npaMOyrOJBHH- 
KOMB ABCB (cm. 'lepx. 11). 

npeAnojiOEiHiviB Aaxfee, ^xo na Bepxnee n HUHtiie© ocuoBaHia napaJiJiejie- 
nnneAa AB h CD A'fificxByioxB bb pasHBia cxopoHBi HOpMaABHO kb sthivib hao- 
maAKaMB pacxarHBaK)iii.ia ycHAin F, rA'fe BeAH'iHHa F oxHecena no npeAnoAO- 
aKCHilO KB eABHHIl.'fe nOBepXHOCXH. 
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^lepT. 11. 

r 



0 



IIpOBe;i;eM'B nepes'B uapaJTJiejienHnen'B 4 njocKia c-j^genia, napajrjrejitHBia 
ocH 2/-OB1), TaKi>, gToSbi nojiyaHTB b-l nepec-fegemB ex mockoctbk) ABGjD nDa- 
MoyrojBHHKx JEGHK. 

Hoax BjriflHieMx pacMrnBaiomHKX ycEJiin F, BBisBiBaiomHxx npoAOJiBHoe 
paemHpeHie h nonepegnoe caeaxie napawejienHneAa, nocjrtAHiH npHinexx 

npaMoyrojibHBKOMx qD,, npnaeMx, m yAo5cTBa 
AajTBH'iHinHxx pascyiKAenit, mbi HagepTHjra hobbih napanjiejrenHneAx takx, gxo 
ero jifeaB h Bepxnaa rpann AD h coBnaAaiOTX no nanpaBieniEo cx nepso- 
HanajBHBiMX hxx nojtoaKenieMx ao pacTajKOHia. 

npH ae^opMapiH Eamero napajueieaHneAa noAt BalsHieiiT, HopMajtHBiX’E 
mTHSEEMiS F, npaMoyroiBHaKT, BQHK nepefaei-i. bt. napaMeaorpaMMi. 




49 — 


ocTpbiH yrojit m&hkjij npHMWMH AG h JEG nepeai. 

< AGE=^. 

^ax 6 e, ecjiH noeepxHOCTb, cooTstTCTByiomaa y«iacTKy AQ^ mbi o6o3Ha- 
qnM'b qepesT. 8^ a noeepxnocTb, cooTBtoTByiomafl y^acTKy JEQ^ repeal. to 

■ 

1 cos 4 

IlojiHaa -CHJia, A'feacTByioin.aa Ha AG h EG, SyAOTH F.8, a nojiHoe naTH- 
3 Keeie, A'McTByromee na ej^HImay noBepxHOCTH EG, ^y^eTt E\, 

^■, = ^=^008 4 .. 

Bxa CHJia nanpaBJiena BepxHKaxbiio BBepxT>. 

npoaKpia BToro HaTHHceHifl aa HanpaBJieHie^^?, x.-e. KacaxejbHoe naxH- 
ateHie T, napaxiejibnoe mockocth gx, BbipasHTCH jaKi): 

T ==■ Fcos 4* sin 4 . . (78) (cm. xaKJKe ‘xopaiyxy (3)) 

Tau^ KaKT> yroJiT) BGH = — 'I'* to*iho xaKTb-HKe HaHAeMT>j hto naca- 

xejibHoe iiaTflJKenie no iianpaBJiemio HG paBiio 

T= JPsin^cos^- 

TaKnMi> oSpaaoM-b o5a Kacaxejibiibm HaTa^Kenifl, A'McxByiomia na no- 
BopxHOCTH EG H GH Bb HaiipaBJieiiiH Kb xonKi; G, paBHW MeatAy co(?oio, hto 
coxjracHO h Cb BbiBOAawri § 1 . 

06o3HaaiMb yAJiniienic eA 0 HHn;bi ajihhbi Bb HanpaBJueniii AD ne- 

pe 3 b s, a ^Kopmuoauie eAHHnpbi A-JHHbi Bb nanpaBJieHiH AB nepesb s'. 

Tor^a, Bb CMy cooxHOmeHin (55) n (56), 

(79) 

(80) 

Ilocxfi Ae‘i>opMai;iH yrojib AGE=='\> CA'feAaexca paBHWMb AG^E^, x.-e. 
yBeAHnuxcH iia Be.imnnHy A^. 


F 

E 


a 


E 


4 
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Hsi. TpeyrojE.HiiKa\^(S'i HMfeeM'E . 

tg (i AO.) - 


^J&'l 


Ct ;i;p7roH: cropoHBi 


a 




CJlijtOBaTeJIBHO 


a : e ^ = ae{i 

AG^==AG(l — s') 

3S = tgiP; 


(81) 


TaKi) KaHi> Atl*, s u s cjti> waJibiH BejtHiHHbi, to, npeiieSperaa TjesaMH 

BbICIIIHXI. HOpa^HKOBTb, 6yAGM1» HM'J&TL. 

tg -b- AW = A'4-) ( 1 -b- A'J/ tg W 

= tg+M-A'j. (1 tg^ W = tgq. H- 

H ^ 

^, = ( 1 -t- s) (1 s') = 1 -,- s -I- s' 


MH, B1, CMy cooTHomenit (79) h (80), 


(1 


jk‘ 


IIoji;eTaBjiflfl 3 th BbipasKeHia b-b <jc»opMyjiy (81), nojryHHMB 

= tg .). ■ (1 -t- cr) J 

Min 

== jp.sint}- cosvp. 

Ho, TaKB KaKB Esiiajj cos<|) no oopmyii (78) paeno imcaTOJiBHOMy. aa 
Taacesiio T, to mm noiyaaMB OKOH«iaT€JiEHO 



(82) 


TaKHMTb oe?pa30iiB Mbi BHJ.HMB5 ^To HSM'feHeeie yrjia nponoppionajiBHO 
KacaTeJiBHOMy naTaHceaiio T. 
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TaK-B KaK-B no nanpaBJieHiio HQ A’feHCTByex'B mo-ome KacaTSJiBHoe naxH- 
aceeie T, TO nocj-fe Ae^opMapin yrom. BGH, npeBpain;aacB bb yrojiB 
yBOJH^iHTcn Ha Ty-aie BejHHHHy A']^. 

TaKHMTb o6pa30MB, BT> pesyjrBTaT-fe, nepBOHaxaJiBHBiH dphmoh yrojiB EGH 
OTB AO^opwaniH cA'feJiaoTCH paBEBiMB jE?! H^ , T.-e. yMeHBuiHTCfl na BejiMnny 

2A'^. 

Ha Ty-JKO BeaHHHiiy 2A.pyBejiHTHTCH h yrojn> GHK, CA'^>*®aBmHCB paBHBiMT> 

TaKHRrB o 5 pa 30 M'B, paacMaTpuBaa tojibko omnocumeAhuyio A®<[*opMaii,iK) 
npHMoyroJiBHHKa HGHK, mbi bhahm'b, hto yroJiij 2A.p xapaitTepiisyeTTb co6oio 
yrjoBOH CABHni BepxHot rpaim JEQ no OTHomeiiiio k'b KH. 

yCTaHOBHBinil 3TO, IIOBepneMT. OCH Z ^ X TaKTs, BTOOBI OCB Oz 5BIJra-5BI 
nepncHAHKyjiHpHa kt. sepxHet njioinaAK'fc BG\ TOi’Aa I'SyAorB napajiAejiBHO och 
aj-OBTb H HpeACTaBHT'B co5ok) hhhto HHoe KaK% TO KacaTOJiBHoe HaTflaceHie, ko- 
Topoe MBI oSoBHaxfiJiH paHBiue nepes'B mh (cm. xepT. 3 h <E»opMyj[Bi (9))- 
KpoM'fe Toro 2AvpnpeACTaBHrB co6ok) cooxB-fexcTByiomiH yroAx> CABura, kotopbih 
MBI oSosHaxHJiH paHBiiie aepesB 292 (cm. Hepx. 8). 

Cjl'feAOBaXCJIBHO 

= cp2 . 

Ho, 110 BTOpoii H.TB «>OpMyXB (49), 



HoAcxaBjiaH axo BBipaHienie A<\f b-^b <i»opMyjiy (82), iiojiyHHM-^B 


HJH, OKOiraaxejiBHO, 


1 / ()u dw\ 1 -»~_y rp 

2 \ 7 ):j dx } jfj 2 

rp I JS / 

J 2 “ 2 ’" 1 O’ \ 'dx ) ’ 


HJH eme, B-B CHjy cooxHomeHiJi (66), 


T 

-'2 




du 

_ 


dw 

1)00 


TaK-B KaKTb 


du 


dia 

diG 


7 paBHO no.iaoMy yrjiy cABHra 2op2, xo 


. (2cp,). 


( 83 ) 


4 * 



52 


Mbi BHff.HMX TaKHMB o6pa30MTb, qTO Koe<^4>]ai];ieHn> (x xapaKTepHayeTi) co6ok) 
CBOHCTBo;^aeHa^OMaTepiaJ^aco^poTBBJIflTI>CH c^BHry, raKB KaK-B, ^oJiBiiiep., 

T^MT* 5ojE>me ;;ojiKHO Cbitb KacaTejibHoe HaTaaEteHie, ;^ 0 JaceHCTByK)IIl;ee npoHS- 
BecTH onpeA'feJieHHwfi cabbtb (Scfig). B-b BH;ty SToro, Koe«>4>Hii,ieHTy fx h npn- 
CBOBHO, KaKB Mb! Ha TO paHbffle yKasbiBajiH, HaBBaeie Modyjin edema. CABHn» 
conpoBcay^aeTrea Bcer^a BSM-feHemeMB oopMbi Tfejia, a noTOMy fx xapaKrepH- 
3yeTT) TaKJEB CBOHCTBO ;i;aHHaro Maaepiaja conpoTHBJiaTBeH HSM-feneHito cBoefi 
^opMBi, uoaeMy Koef&^&mieHTTb- fx n HasBiBaoTca HHor^a Mody/ieMz rneep- 
doemu (rigidity), 

IIoflo5HO roMy, KaK-i. Mbi BbiBejH BbipaateEie a«ih KacarejbHaro naTHate- 
Hia Tg BT) 4»yHKEiii oxb aiOMeHTOBi-, xapaKTepnsyiomHXB ,ne«>opMapiio TBep^aro 
rtia, Mbi MorjiH~6Bi BbiBecxa 4»opMyj[i>i h wh j^pyrax-b AByx-b KacaxejrbHBix'b 
HaTBJKeHiH Tg h Tj. Ho coorBiTCTByioinia Bbipaacenia HaHAyxcH oxeHb npoexo 
H3i pante BbiBGAenHOH •uopitfyjrbi (83) npoexoft KpyroBOH nepeexaHOBKot 
^yKBB. 

TaKEMt o^pasoMTb Bibi iiojiy*roM'L cj-fe^yioiayio OKOHxaxexbHyK) rpynny 
<]>opMyn,: 









dz i 



-4- 

dx] 

Cdv 

d 'H I 

( dx 

a;/i , 


(84) 


TaKHMb odpa30MT> HOCxaBaeHaaa EaiviH btb Haqaa-i axoro naparpa<i>a sa- 
ff.am ptaeHa. 

<4*opMyxbi (67) ^aioTT. BejtHxiiHbi xpex-b HopMajbHbixb, a <i>opMyjibi (84) 
rpexb KacaTe-Sbir]bixT> HaxHHteHiH, BbipaiKenabia nepesb axeMenTbi Ae‘i'opMai];iff, 
T.-e. lepesb pasjiBXHbia iipoBseoflabia no (v, y k b oxb nposKiiiift CM'fememfl 
^anaoH xoaKH w, v n w n aepesb nocxoBHHbia h p., sapaKTepHsyioipia 
coGoio ynpyria cBotexea 3;aHHaro TBep^aro rfia. 

8r0i'b ssjaEKemeMb ocHOBHbixb noxoaceHiH Teopia ynpyroexH Mbi SA'fecb 

H OrpaEHHHMCH. 



r^TieiBgi II. 


PacnpocTpaHeHie ynpyruxTb KOJiedaHiii. 

§ 1. 

npoAOiibHbifl H nonepeHHbifl Ko;ie6aHifl. 

Btj npeABiAymefi rjiaBl mli CBotcTBa ynpyraxTb HaTaaKeHifi bhjtph 

TBepAaro x-fejia, saTiMt j!i.e‘t>opMan.iH. 3JieMenTapHaro napa.iJiejienHneAa b, naKo- 
Hen,!)^ ycTaHOBHJH HenocpeACTBenHyio saBHCHMOCTb MeJEAy ynpyraMH cnjiaMH h 
AG' j^opMan.iaMH. 

Tenepb npocTynHM'^b KXy BBiBOAy ocHOBHbixi> ypaBeeHifi ABHatenifl ajih 
jik)6oh ToqKH AaHHaro TBepAaro T-fejia. 

aTOH 11,'fejIH B03i>MeMTb OKOJO np0H3B0JlbH0H TOBKH BHyxpH T^Ja, CX> 

KOopAHHaxaMH X, y TIL 3JieMeHxapHbm napajJiejenHneA'B, cxopoHBi Koxoparo 
COOXBixCTBeHHO paBHbl rfiC, H C^-Sr. O^OSHaBHBX) BJIOXHOCXB BeUXeCXBa BB AaHHOH 

xobkI aepesB p, nacca axoro napaJiJieJienHneAa 5yAexB ^d'z^ PA'fe d'z ^ii^xdydz. 

DpoaKaiH nepeM-feui^eHiH xobkh IK na och KOopAanaxTb oSoanaTOMB, kerb 
H paHbuie, cooxB'fexcxBeHHO HepesB v m w, 

3xh BejEHXHHbi cyxb ne xoJibKO ^yHKiiin KoopAHRaxB xorkh M, x.-e. 
^'VHKiiiiH X, y. z. no h BpeMenn t. 

x. ‘» d^u d^v d^w 

Bxopbifl npOH3BOAHbia otb nepeMBmemH no BpeMenn, x.-e. 
npeACxaBinioxB co5ok) npoaKnin ycKopenia ABBJKenin xonra M. 

Bb CHJiy ocHOBnoil xeope 3 ibi MexanBRn, oponsBeAenie H 3 B Maccbi ajewen- 
xapnaro napajJieJienHneAa na ycKopeeie ^ aoajkho paBnnxbcn cyMM-fe npoaKnin 
na ocb oj-obb BC'^fexB chab, A'i^ficxByioiiAnxB na AanHbiii napaiAeAeonneAB. 

Bb § 1 npeABiAymen rAanbi, npn bhboaI ^opMyxB (6), onpeA'^ARtomin 
ycAOBiH paBHOB-fecifl aAeMenxapnaro napaAAeAennneAa, mu bhaIah, nxo cyMMa 
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jBC'fex’i) CEJi), ji.'feHCTByKnuHX'L na napaMejiGEHnej^'L napajurejEMO ocii rr-OBTb 
paBHa 



r/t.'fe ecTi. npo3KiiiiJi Entanet chjei, A'fe^cTBjioia.eH Ha eAHHnay iviaccBi, ho- 

M-femCHHOH Bt TOEK'fe 31, a , Xy H X^ CJTB DpOaKHiH HaTEJKeBiH. 

TaKHMB oSpasoMB MW SyilieM'L hm^tl: 


d^U y 


L <5^ 


& 

dij 


ds 


p^l 


d'v. 


IIoAofiHbia-sKe ypaBHeHia mbi MoaceMT, HaaHcaxb ii ajih ^^pyrHXB AByx'B 
cocraBjraioii^iix'B ycKopeniH, CoKpam,aH ain paBeacTBa na c?t, nojiyEHMi) cj-i- 
ayiomyio ocHOBiiyio rpyniiy ypaBHeniB: 


U 

4> 

?~dW 

d^tv 

P ~dW 


dx 


S/. 

dy 


dT, 


Oi 


dX 


dx 


U. 


dZ, 


X 


dx 


dy 

dZ^ 

— M i n i II < 

dy 


dz 

dY^ 

dz 

dz 


HpXi 

,-pr, 

p^i 


} (1) 


TaKOBBi ypaBHeniH ABHateHia toekh M. 

IIpH paBHOB’fecin, ji'Ibbih aacTH axHii. paBeacTEB paBHBi HyjiK), h toi’a^ 
Mbi BOiyqHM-B H3BtcToyio yme rpynay ypaBneHifl (6) § 1 npeABrAyiAeH riaBBi, 
ojipeAi&JtaHnii.ia ycjOBia paBHOslscia BjreMeerapHaro napaiJiejienHDeAa. 

BEGAeMT* TenepB bb ypaBHeEia ( 1 ) t 4 o 6 o 3 Eaaeeia, KOTopwa mh ycxano- 
BHJtH paHBme ajis nopMajBHBixB n KacaTe.ubHbix'B HaTflHcenit (cm. «i>opMyxbi (8) 
E ( 9) § J. riaBBi I). 

Tor^a MBi SyACMB hm'Iitb 


d^H dj^ ^2 V 

P dt^ dx dy 02 P"^^! 

d^v ^ ^2 ^-V 

P dt^ dx * dy * ' ()s 

d^w ST^ dTx dm ^ 

P^=-^ -^Xy P^i ) 


( 2 ) 


Bb BOnpOCaXB CetCMOlOriB, BH'fclEHlH CHJIbI Xj, OSyCJTOBJTHBaeMblH 

TaroT-feHieMB, MpesBbiaaHHO Majbi bb cpaBneHia cb pasjHEebiMB HaTaaceHiaME, 
A^ftCTByiOE^HMH BT> AB^HHOH TGaK'i, a EOTOMy Mbi MOHSeMB 9X04113 CEJTaMH BB Iiep- 
BOMB npHSjraateHiE npeHeC^peEt. 
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Mbi nojroHtHM'B, TaKHM't o^pasoMTj, B-b ypaBHeHiHXb (2) paB- 

HblMH HyJIK). 

SatMCMCH TenepB npeoSpaaoBaeiein'B ypasHemH (2) h Ha’qeeMTb crt iiepsaro 

HBB HHXB. 

Bi> 3TO ypaBHenie exoahtT) HOpmajiBHoe HaTflaKenie m KacaTenb- 
HBixTb HaTHatenin m Tg, KOTopBia mbi mojkgm'b BBipasHTB Bepesi) BJieMeETbi 
j,e‘i>opMai^iH. 

J^McTBBTejTBHo, iiepBoe ypaBHenie (67 ) h BTOpoe, h TpeTBe h 3 t> ypaBHeniH 
{84) npeAbi;i;yiii,et rjiaBBi ^i.aioT'b naMB 


fY7 i ()hif ^ 

= (^ } te 

■^2 P- ^ djc j^ 


PA'fe 9 npeACTaBJiHeT'B co6oio pacmapeHie eAB[HHii,Bi oS'beMa, npunieMT), KaKB mbi 
paHBine (cm. <i>opMyjy (45) n. I), 


ft du ^ tiv dw 

'dx ~§y ds ' ■ 

OTCio;i;a HaxoAHM'B 

(^N'l <30 o,, 

da- Sx dx^ 

d 2 ’s V ^2 -jt 

I-*” 

dTa d^u d^w 

dz dz^ ^ dxdz ' 



nOACTaBHBTb 3TH BBipaateHlH BT. IiepByiO USB ‘bopjfyjx (2) H HOJOBKHBIHH 
— 0 5 nojiyBHMB 

# 

^d^ti do , f ti , d^u , <32 _ __ (d'^u , d^v . d^w\ 

P dt^ ^ dx ' ^ ( dx^ dy^ ""' " <322 j *“ f*" | <ja;a *“ dydsc " disdx) 

do (d^n d^u d^ u] d I du dv du>) 

_ ( c>2 2 t d^u <32 u I 36 

dx \ 3 it ‘2 *" dy'^ * 0^^ j * H' Ox 

Bb RiaTeMaTjaaecKOM <®H 3 iiK'fe npHnaxo, ^.Jia coKpameeia iiacBMa, o 5 o 3 Ha- 
«iaTb cyMMy BxopBixB npoH 3 BOAHbixx» KaKoft-iiHfiyAB oyHKaiia no KoopABHaxaMx* 



^3 Va ^ CHMBOJtOM'B A. TaKHaiTb 06i^pa30M’I> 


5^:2 ^2/^ (4) 


Bboah 3X0 oSoBHaxeme, mbi hojijhhm'b OKOMaxejLHo 

<?2 ^ A 

? Sr = -+- (X -I- f;l) |i. 

CoBepmemo nojio6aBiuT,-Hte oCpasoMB mbi HaS^eMB Biipa®eHia h wii 
;^py^Hx■I, AByxx. cocxasjiaioiD.HX’fc nepcMtipeHiH v h tf;. 

TaKHM-B o^paaoaiB mbi nojiyqHMB CA^Ayioiiiyio OKOii^iaTejBHyio ochobhvh> 
rpynny ypaBHefliH: . ^ 

P ^ (X -f- p.) H j 

P'^ — I .(5) 

10 . _ Aft I 

P -^ = -I- (X ^u) I 


^ 3to cyxB ocEOBHBia aH<i>^epeHEiajrBHBia ypaBHenia ABHacenia ;^Ja jio^oh 
TOEKH TBep;i;aro x^jia, Bayxpa Koxoparo A-^ficTByioTB tojibko ynpyria HaTameHia. 

Bt, 3TH ypaBHesia BxoAaTx,, KpoMt paajBaHBixx, npoBaBO^BBix-B ot-b cm*~ 
meaiB, eme ABa Koe^xMaieiixa ynpyrocxH X b p. h baothoctb BeipecTBa p. 

axHjpaBHeHia npBaaAJieaiax-B kx, Maccy AHHefiBBix'B AH^^epeHpiajBHBixiM 
ypaBHeniH Bxoporo DopaAKa ex, aacxjiBiMB npoH3BPAHBiMB. 

3tb ypaBHeBifl Aaa Hamaxi, p^jieS BBasKTca ^ywaMeHiaaBUBiMB h obb 

npeacTaBaaion. coSoio TOBKy OTnpaBjrema HamaxT, AajiBHtamBxi, bbiboaobi. b 
saKAjEoxeniH. ^ 


BoBbMeMT, lenept npoHBBOAHjio on. nepBaro ypasHeHia no x, on bto- 

Cla!/ " no ^ H cacataMT, bc* ara ypaBHenia. npasHMaa bo 

Manie, aro peByanan AB®i.epeHHBpoBaHia ne saBHCHn on nopaAKa b-i, 

KOTOpOMt CaMO AB«4.epeHnnpOBaHie DpOBBBOAHTCa, Mbi eyABMl BMfeb 


^{du 
P dt2[dsc 


dv 


dw 

Is 


') = { 


du 

dx 


dv 

dy 


dv) 

dz 


I 


N (dse 

I dx^ 


^2 9 
(J^2 


<52 6^ 


mb, npHOHMaa bo BHB[MaB:ie cooTHonieHia (3) n (4), 
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MH, OKOHHaTeJIfcHO, 


5<2 p 


( 6 ) 


B'b 3T0 ypaBEGHie bxo;i,htb tojclko o^Ha nepeMfenaa saBHCHMaa 0, T.-e. 
yBeJTHEeHie mh yMCHbraenie eAHHRn,Bi o^Bewa, bb saBHCHMOCTH otb Toro 6y- 
^enb JTH 0 nojrosKHTejiBHO hjh OTpHii,aTejBHO. 

0, KaKTb HETerpajiTb 3Toro ypaBseHiH, 5yAerB H-fcKOTopofi ‘BynKpiefi ott> 
a;, z M. t, 

0 = F{x,y,z, i). 


riOJIOHtHBmH B'B STOMB BBipaiKeniH ^ Const., MbI 6yAeiVIB .3HaTB, KaKB 
pacnpeA'feJifleTCfl 0 bo bcomb tbopaomb Tfej-fe bb oiipeA'fejreBEBiH MORienTB, T.-e. 
BA'fe 5y;i,eTB cryiii.eEie hjie cjKaxie, h pacinnpeEie Maxepm. nojicatHBuiH-me 
y m. Z nOCTOEHHBIMH, Mfal 6yAeMB SBaTB, KaKB BB AftOHOH TOEK-fe TBepAarO 

T'fejra 0 M'feBEeTCfl cb TeaeBieMB BpeMenn. 

Bb cJiyEa'fe, ecjin h3b KaKOH-HH^jAB toekh TsepAaro Tj&Aa hcxoabtb ko- 
jie^axeJiBHoe ABHHtCHie, to ypaoHeBie (6) onpeA'BjraoTB co5ok) saKOHB pacnpo- 
CTpaHeniE bojthb OKaxifl n pacniHpeHiE. 

Hsb oceoBiiBixB ypaBBeniii (5) Moatno sbiBecTH Apyroe EpesBbiEaHEO 
BaJKHoe cjii^ACTBie. 

Bo3bMeMB EpoHSBOAnyio no y otb TpexBEro ypaBiieHi/i h npoHSBOAnyio no z 
OTB BToporo ypaBBenia bb rpyairfe ypasHeiiii (5) n BbiETCMB BTopoe ypas- 
Hesie H3B TpeTBEro. 

TorAa MBI 5yAeMB hm'Ijtb 

<92 ( c)w ()« ) .(dwdv\ 

^ dl‘^\dy 1 ~ \ V ~dz] 

HjienBi, coAopjKainie meojkhtojb (X p.), BBanMiio coKpaTEXca. 

Bb 3TOMB BbipaxieBiH seJiHEBiiy ^ ^ mobkbo paacMaxpHEaTB KaKB 

EOByio nepeM'l&EHyio aasECHMyK). OSosHaEHMB ee EepesB 2^, a Apyria AB'fe aejm- 
EHHBI, KOTOpBIE EOJyEaiOTCil OTCIOAa KpyrOBOt nepeCTaHOBKOft 5yKBB, COOTB'feT- 
CTBeHBo EepesB 2v] h 2'C, 

TaKEMB 05pa30»IB MBI 5yAeMB HMiTB 


rdio 

dv-] \ 

Ldy ' 

d^J j 

r du 

d'io~\ 1 

L_ 


rdv 


Ldx 

dyj , 


( 8 ) 
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Tor^a, Ha ocHOBaniii 'i>opMyjiBi ( 7 ), mbi nojiy'iHM'ij c-n^nyTomYrn rpyniiy 
ypaBHeniH : 

no t 

AH 


0^ ^ 



dt2 

9 

52 V5 



dt^ 

P 




dl3 

0 




.(9) 


3th jpasHeHia coBepmenHO Toro-a;e Tuna, yxo ypaeneHie (6), tojbko 

MHOBKHXeJB HepejUTj CHMBOJOM'B A B'fcCKOJIBKO HIIOBT, 

BBiBCHHMTi-ate Teneps ceGi, nro npeACTaBjraeT'B coGoio, iianpHai'fepT, ko- 
jBnecTBO V]. 


12. 

% 



BosbMeM'B TOTKy 3£ ci> KoopAanaTaME !v,y, z n oiijcthm-b h 3 x M nepnen- 
AHKyjiapT. MA na ocb y-OBi, (cw. nepx. 12). /IIjihej iiepneoAHKjjiBpa o5o3Ha- 
HHMLT) aepesTb r, a yrojit MAT) nepesTj 4^. 

Tor^a 


z = r sill ii i 
‘ \ 

■■ r cos '4' { 


X 


(10) 


npe;i,nojoaeHM'B lenepB, bto nepeMfemeaie to^kh iJf npoHsomjio ot-b H'j^KO- 
Toparo Bpaineeifl toh aacTH TBepAaro Tfejia, KOTopaa HenocpeACTeeaHO npHjie- 
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raeTB Kt TonK-fe ilf, OKOJO ocH 0.t/. yro-w* noBopoxa <0 mei iipeAnojiOMnMT> otoiib 
MaJIblMTb. 

Tor^a M nepeiviicTHTCH bt> , npaneivn^ yroi-i. MB Sy^eTE xaioKe 
paBeHTb 4 ', 3 , 

MMy^^==r(Ji. 


Ilpn axoMij BpameniH be nanpaB^eniH ABHHteHia ’lacoBOH exp-fejCKn Koop- 
AHHaia X ysejiHHHrcii na BejnqiTHy = rto sin 4? ^ KoopAHHaxa z yMenb- 

muTca Ha BejB^HHy J?ibf = rco cos 4* KoopAwaaTa y ocraaeTCH 6e3E HSM'fe- 
HeHifl. 

3 Toro cjyaafl mbi 6 yfl.eME, cjiiiAOBaTeiLHO, HRrtxb 


H 


u =: o) .r sin 4 
2a — CO . r cos 4 


HJiH, Ha ocHOBaniH <i»opMyjiE ( 10 ), 


OxciOAa HaxoAHM'B 


%(, z= Oi .13 " 

tu = CO . X. 


CO 


dn 

dz 




dio 

dx 


BBiaHxaH OAHO ypaBHCHie h3e Apyroro, noJiyaaeME 

1 (du 

CO — 

TaKHME oSpaSOM'B MBI BHAHME, HTO (O eCTB HHHTO HHOC, KHKE TO KOJIBHO- 
CTBO, KOTOpoe MTbl 0()03HaHHAH paHBHie HepeSE 7] (cm. BTOpyiO H3E -I’Op- 
MyjE ( 8 )). 

Mbi bhahwe, cji^AonarejiBUO, tto KOJinTecTsa 7 ] h BxoAHtpin be ‘i>op- 
MyjiBi (9), HpcACTaBjiaioTE co5oio MajiBie yrjibi noBopoxa hjih RpyTenia ajiCMeii- 
TOBE TBepAaro T-fejia, iienocpeACTBCiiHO npnjeraioni.HX'B kb Aannoi TOXK'fe, okojio 

COOTB'feTCTBeHHblXB KOOpAHHaTHBlXB OCet. 

^opniyja (6) h <i>opMy.ibi (9) cooTB^TCTByiOTB ABywB coBopmemio pasJiHT- 
HbiMB THnaMB Ae<i‘0pMaD,it. <D>opMyjra (6) cooTB'fexcrByerB cmaxiio h pacmBpeoiio, 
a <i»opMyjibi (9) KpyTeiiiio, upuTeMB KpyHeiiie mojkotb totho xaKate M'fenaxb 
CBOH 3 EaKB, KaKB H oSBeMHoe pacmniienle 0 . 
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H 


Teuepfc aepefiAeM'B ki, HHxerpEpoBaHiio AH^^epeHBiajBHaro ypaBHenia (6). 
05o3Ha«iiiM'i> pascrofleie nanieH to^kh M ao nana/ia KOopj^HHaTTb '^epesBr. 
Tor^a 

= x^ -*-y^ -I- - .(1 1) 


dr as 

dx r 

dr j/ 

dy r 

dr z 

ds ~~ r 


( 12 ) 


J[erKo Bt hto ^H«E>4>epeHii.iajii>Hoe ypaBaenie (6) 


d2 6 
‘d<2 



( 6 ) 


yj^oBieTBopaeTca ^yeKniet I’A'fe ecxt H-iKOTOpaa 

nocTOHHHafl BejEHHHa, a caivia ^yeKaia coffepmenuo npouseojihuan. 

OdosHaaBMEX) KOM^HHaaiio BejiHXHH’B r V^t o;i;hoh OyKBOH j. Toraa/^Oy- 

Aen> «>yHKpieH O'n, cc, y, t. 


y=r—V,t 

T 

KpoM Toro 

(?X. <^x ^ 

Ox dr dx nr 

dx ^ ^ 

dx ^ ^ 

d;s ” dr dz r 


dse 


CocraBHM'fc xeBepb BbipaaceHia jxjia h AO 


Bxp;i.flii].ia BX) «>opMyj!iy (6). 




^ -JL^, ^ 

dt r dx. dt . *■ 

d2 d V^^ d2 ^i 

1)12 r ■ i)x^ ■ ■ - - 


( 13 ) 


dO 1 dF\ dx ^ 

dx r dx dx r 



BepeMi. TenepB sTopyio npoHSBOjteyio. 


52 0 X 

dx^ 


d^F-i_ 

5x2 


5iB 5x 


9*2 — fc 2r 


X 


H= 


rS — iB 3 r 2 — 

_« ^ ^ ^ ^ ^ 
r3 5x * da: 1 r® 


a;2 52 jPi ^2 — 2a:2 51^^ ^ 5.Fi — 3a:2 

5x2 ^4 5x ^ 


HJ[Hj OKOIIHaTCJIbHO, 

52 0 ^ 52 JFi , 2 — 3a;2 ^ ^ y2 _ 3a;2 _ ^ 

5^2 r8 5x2 ™"* 5x ^ 


CoBepineHHO nOAoSHBiM'B-jKe oSpasoiwB HatjueM'B 


PI 


52 0 ^ ^ 52 .Fi _ r2 — 3|/2 ^ 5£\ _ r2 — 3^2 ^ 

5^2 ^8 7*4 5 x ^ 

52 0 ,?2 32 ,-2 — 8g2 ^ ^ y2 _ 3g2 ^ 

5 , 2^2 r'* 5 x^ ”* ^ ' 


CKJiaABlBafl BTH TpH BBipaHieHia, nOJiyHHM'B 


^ 022 _I_ y 2 -1- s 2 32 Fi 

AO ^ 3y^2 


3r2 — 3 (a:2 _f_ 2/2 _i- ^eS) 5jPj^ 3r2 — 3 (a:2 -i- 2/2 -4- «2) 

_ -XT, 


HJiH, B-B CBJiy cooTHomeiiia (11), 


A0 = 


1 

r 


52 

5 x 2 ' 


(14 


noACTaBiflfl xenepB BBipaateHin jtJia e aO hbi. ^opMyj'B (13 ) h ( 14) 
B-B AH<&<i*epeHpiajiBHoe ypaBneme (6), noJiyxHMB 

Fi2 32 Fi X -t- 2 ix _ 52 .Fi 

~ ~ ' ^X^ P ' ’* 

lum 

= (15) 

TaKHM-B oSpaaoM-B mbi bhahm'b, hto <BynKO,iH — ■ ^i(r- — f) A'fefiCTBHTejBeo 
y^toBieTBopHeT-B nameMy AH«"3D>epeHo;iajiBHOMy ypaBHeniio,- npn ycjroBiu, hto F^ 
HM'feex'B HHCJteHHoe sHaHCHie, onpeA'feitHeMoe ypaBnenieMB (15). 
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Bha'b ^yHKn.iH noKa coBepmenHO npoH3BOJii>HE>iH. H!To6bi ero o^pe;^'fc- 

A M 

jiHTb, na^o 3aAaTi> na'iajbHbia jcjiobib saj^aqa, T.-e. sa^axt SHagenm « i* 

B'i> MOMeHTX t ~6 A-iii paajiHHHbix'B. To^eKTb TBepAaro T'fejia h KpOM'fe xoro sna- 
TOHia 9 BT> Ha^aa'fe Koop^HHaTTb A*ia jrrofi^oro MOMeexa t. 

Hexerpaji'i. ypaBHema (6) ji.oJi^Ken'B KpoM^ Toro yAOBjreTBOpHTB eme h’£- 
KOTopBrni) norpaHHiHbiM'b ycjroBiaM'b Mil noBepxsocTH, orpaHHHHBaioipet ^a-HHoe 
TBepAoe xfejio. 

p'J&raeHieMTb axoro Bonpoca mei, o^HaKo, sanHMaxbca ee fiyACMTb. 
HxaRTi Mbi BijtHMTb, ’^To HHTerpaxx. AH‘i>«>epeHaiaJibiiaro ypaBiieiiia (6) 
npeACxaBjaeTca bt> ci'^Aiyioiii.eM'b 

0 = EiSL:zJiJ 1^ ( 16 ) 


FA'fe ‘i>yHKaia noKa cOBepmeiiHO npoasBOJiBHaa. 

BbJHCHBM'b ce6''j& 6jtH>Ke CMbicJix. axott ^opMyjibi. 

npeAnojOHWMt, ’aio bx. MOMenTx. ;^ == 0 bx> KaK0H-Hii6yAb xoxk'I AaHHaro 
TBepAa.ro rim nponsoinjio iiapynieHie ycjcoBifl iDaBiioBiciH, BbisBaBUiee h 3- 
B'icTHbia Ae<E>opMaii,ia, bx> xacxHocxH BoanEKHOBeHie pacmBpenia hjfh cmaxia 0. 
Tl€peHeeeivix> B% axy TOTKy Haaajio KoopAHHaTx.. 

<S>yHKniia onpeAiJiHeTB co6ok) xapaKxepx> caMoro BOSMymcHlHj a r bx> 
siiaMeHaTeji'i noKa3biBaexx>, xto bx 3tomx> cjyxa'fe BejiHHnea AeoopMapiH 0, iipn 
sddaunoMz anaxesiH ySbisaexx oSpaxHO nponopii,ioHajibHO r. 3x0 cooxB'fex- 
crByexx xoiay cjyxaiOj KorAa Aaneoe BOSMymeBie pacnpocxpaiiBexca bo BC’i 


CTOpOHbl OABHaKOBO. 

PascMOxpHMX TGoepb CBotcTsa <i>yHKu,m F^ . 

BosbMewTb AJifl 3X0X0 KaKoe nnSyAb onpe- 
x:ep’r. 13. A'iJieHHoe Banpafixesie 0(7 (cm. xepx. 13) n 

^ npeAnofloatHMX, xxo bx. n-iKoxopbiH MOMenxx. 

t=:t^ H BX XOnK-fe TUfj, HaXOAHIIieHCfl BX 

^ paacToaniH oxx naxajia KoopAHHaxx O, F.^ 

' y^l BMfeexx onpeAiJieHHoe XHCJieHHoe 3Eraxeaie-4. 

yf ‘ Tor^a 

yf'' / F,(r,— VM=^A. 

Bosbivieivix xenepb Apyryio xoAKy bx 
paacTOflHiH a cnpocHMX ceSa, Kor^a 

BX 3X00 HOBOB TOXKi <E>yHKn.iB F^ npHMexx xo-BKe snaaeme A. CoorBixcTByio- 
MOMeHTX nycTb Sy^exx ^2. 

Toraa 

(*•= — T". y = (»•. A. 
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OTCK)j],a cJi'feAjex'B, too 


HJIH 







Cji-tj^oBaTeJibiio, Aaeiian Ae‘i»opMan.iH, xapaKTepHsyeMa^a A, 

ijpoBjieT'h pascToaEiie sa npoMemyTOKib BpeMeim ; TaKHM'i, odpasoMTb 

Vj^ npeacTaejiaeTTb co5oio hhtoo hhob, Kami azo^ocmh^ ct> KOTopo# ;i,aHHafl 
ae<E»opMaii,ifl pacnpocxpaHHeTca b'b nameMX> tbopaom^l Tfeji'fe. 

Bra ecTb CKOpocTb paenpocTpaiieaia bojiht. cacaiia m paciiiHpeHia. Be- 
jrnqmia OToii CKopocTH Aaerca <i>opMyjiOM ( 15 ). 

HTaKT, MW BHAHMli, aTO CKOpOCTb GCTb BeJIHaHlia nOCTOHHHaH, 3 aBHCHm,aa 

TOJibKo OT-B ynpyraxB cbohctbb h njoTriocTH ji;aimaro Maxepiajra. JI^BEmeuie 
iiepe^aeTca TaKUMB oSpasoMB nocTencniio Bce ;i;ajibnie h ;i,aJiBme obb cjioh kb 
CJIOIO CB nOCTOBHnOH CKOpOCTblO, HO BeJIHMHITa COOTB'fexCTByiOmeH ;ie<&op- 
ManiB 0 yObiBaoTii oSpaTiio iipoiiopniofiajBiio pascTOfiniio r. 


OSpaTHMca xenepb kb yiiaBiieiiiaiviB ( 9 ). 

TaK7> KaKB onn naifeiOTB coBepuieHiio xoTB-Hte b0[at>5 bto AH‘i>'i>eperi- 
ipajibiioe ypaBiienie (6), to kb 3thmb> ypaBneiiifiMB mm mokgmb npHarfeiMTij 
coBepmeHHo T'h-Hte caMbia pascyjK^eiiia. 

CjifcAOBaTOJibno, iiaripHM'I:;pB, ^ BbipaBHTCH xari.: 


Fa/) 


(1 7) 


rA'fe JPg coBepmeHHo npoaoBOJibiiaa ci>ynKu,in, a Fg ecxb ir&KOTopaa nocTOJmiraa 
BOJIHMHUa, TipHMOMB 

( 18 ) 

FgecTb HHMxo Hooe, KaKB CKopocTB paciipocrpaneaifl cooTB^BrcTsyioiparo 
THQa Ae<i>opMaai# BHyxpH xaep^^aro xija. 

Mbl BHAHMB, XaKHMB 05pa30MB, TOO OTOTB THm> )l,e<I>OpMaU,iH, T.-G. BOJiebI 

Kpyaenia hjih cjiBura, paciipocxpaiiaioxcii C'b hhoh CKopocxbBO, ^rl5MB bojihbi 
crymeHia hjih cmaxia h paspfeateum. 

HxoGbi jiynme bihhchhxb cedii xapaKxepB btmxb J^Byx^> paDtJiH’iiubiXB 
THOOBB ynpyxRXB KOieSaiim, pascMoxpHMB cJitAyioui,ie ABa MaeTHbixi* cjorygaa. 

IIpe^HioJioacHMB, MTO eanpaBjenie paciipocxpaiieeiH ynpyraxB Ae<&opMaii,ift 
napaJiJieJibiro ocn ^c-obb. 
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J-wit CAy*£au. 

GMfjmeHifl TO^KH M npoHcxoAHTx napajuejBHO oca ic-OBt, npn^eM'B se- 
jiB^aHa CM'fem.eaifl u o;i;HHaKOBa BC'fex't roHeKTb., jieHcaui.ax'b btj oahoh h 
T ofi-^e njocKOCTH, BepneeAHKyjrapnoa ocaaj-OBTb (mocKaa BOJiHa). 


TIepT. 14. 



Tor^a MBi hmItb; 


H 


v==0, w = 0, 1^=0 II 



Cji'feAOBaTejibHO 



d-v 


dw dti 

dz dx 


(19) 


KpOM^ Toro 


56 52 u 

doc dx^ 


A2«== 


52 M 
dx^ 


Tor^a nepBoe Jis-b ypaBHenia (5) npaBeAerca kt* cJi'fe^i.yiomeMy Bn^y: 


d^u 'k-i~2p. d^u 

dt^ p * ~dx^ 


( 20 ) 


JlerKO yfi^A^TBca, ato HHTerpajii* 3Toro aa^<&epeHi;iajBHaro ypasHeHia 
MOHteTTb 5biTii npi^ACTaBjteHi* bt* cjit^i.yEomeM'ib : 


M = ®,(a: — F,t), 


( 21 ) 
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PA'S ecTB coBepmeHHO nponsBOJifcHafl 4»yHKnLifl, a 


K 


V 


X HH!2|X 


^’feficTBHxejii.HO, BBCAa cji-feAyiomee oSoBHaieHie 


x = x—r^t, 

6yAeM'B lIM'feTB 

pr 2 d2 

df2 f'l ax2' 

n 

^2 u 

dyp 


IIoACTaBjafl 3TH BbipaaceHifl BTb ypaBHenie (20), nojtyHHMTb 


HJIH 


p- 2 *1*1 • X — I— 2{Jt. 3® ^1' 

^1 * p * 




X-I-2J1 


PacniHpeme hih casaxie eABHHa.Bi oSTbeiaa 8 npeACxaBHxca bx> axoMi* 
cjryaa'fe, iia ocHOBaHin ypaBiiemfl (19), xaKB: 


8 = 


• 


ecxB CKOpocxB pacnpocxpaHeHia BOjrH-B crymemfl h paap^ateHiH. 

Mbi BHAHM-B, XaEHMB oSpaSOMB, axo aXOXB TUBB Ae^Opwai^iH COOXB^fex- 
cxByexB npOAOJTBHBiMB ABHaceuiaMB oxA'fejTBHBiXB HacxHri,B, i.-e. ABHateniaMB, 
coBriaAaioiii,HiviB no nanpaBJieniio cb HanpaBienicMB pacnpocxpaHenia ab-hhbixb 
ynpyrnxB Ae<i>opMan;iH. 

TaKia ABnatenia hjih KOJre^ania nasBiBaioxca npoAOJTBHBiMH, a cooxB'fex- 
cxEyiornia boahbi, npodo^muMu eoMiauu. 

Mbi bhabmb, xaKHMB o5pa30MB, nxo npoAOJiBiiBia bojihbi cyxB bmhbi cry- 
nj,enia n paaptateiiia Maxepin. 

^opMyjia (21) cooxB-fexcxByexB, KaKB JierKo bha'^xb, cjiyaaio mockoh 
BOJ ima {u ne aaBHcnxB oxb y ii -s), ajib Koxopot, ecjia mbi oxBJieaeMca nona otb 
norjiomenia aneprin bb Aaimon cpeAHH'fe, nepesB Koxopyio ABna^enie npoxoABXB, 
BeAHanna MaKCumaJihuaxo cM'fem.eaia w, cooTB'fexcxeyiomaa onpeA'fejrenHOMy mo- 
MGHxy^, a, cjitAOBaxeJTBHO, n cooxBtxcxByiomafl BexHaHna 8 = Hey6BiBaexB 
CB BoapacxanieMB paacxoania x. 


6 
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<l>opMyjia-ate ( 1 6) cooTBiTC'rByex’B cjiyqaio c^epHqecKHXi. bojihi., pacnpo* 
CTpaBfliomHxca bo Bcfe cropoHbi bstb ^aiiHaro ii,eHTpa BosMymeiiiH, npngeMt 
BGJiHqiiHa cooTB-tTCTByiomeH Ae<&opMaaiB 6 yStiBaeT-L offparao ^po^op^ioHaJ^BHO 
pascTOflHiio r ;i;o ixeHTpa BOBwymeilia, 


II~ou cjiynau. 


rfpeAnojroacBMi. xenepB, «iTO Bc-fe xoqKH, jrejicainifl bt, oaho« h xon-ace 
MocKocxH, nepneHAHKyjjapHOH ki. och aj-OBi,, nepein-femaioTC/i napajixeiEHo oea 
^-OBT) a Ha OAHy a xy-aae BeJiHaaBy w, 

Tor^a Mbi SyAOMii HM'ixb: 


u 


0, «;= Q, 


Bb btomb cjjyaa'^ 


e 


pu 

dx 


dio 

ly 


IlL 

dy 


0 " S^=o 


hm 


0, 


T. e. cooTB^TCTByionAaa AGoopMania hb coBpoBoacAaexcn pacmapeHiefliB aju 
casaxiGMB Maxepia, a npoacxoAHxo, inmi. cdffms cjioeB'b, oahhxx. OTHOcaxejibHO 

Apyraxi,, napa^ejBio Qca ^ - obb. 

Bb 3T0MB cAyaa^ CMtipenie orAtALHbixB xoaeKB xBepAaro xfejra coBep- 
maexcH bb nanpaBJieHia nepnendmyAopnoM^ kb HanpaBieHiio pacnpocTpaneidH 
AaHHaro xnna ynpyraxB Ae4>opMaAia. 

BeAHaHHa cMiineHia w HaMfeaBexcB, oAaaKo, bb saBHCHMOcxH oxb Koop- 
AanaTBi oc, raaB aaKB ae paBao nyjio. 

TaKHMT, oSpaaoMi jua aroro cijaeia mei ByAenn, HMiTE 


dx^ 

-^ = 0 

noAexaBJiHa axH eeAHqHHbi bb xpexbe hsb ypaBHeHia (5), nojryqnMB 

jj, d^w 

dtz ^ ~J' • "gp- • 

HHTerpaAB axoro ypaBHenia SyAexB 

w = <I>, (® — Fj d), 


(22) 
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rA'fe <>2 ecTb onflTb coBepmeoao npoBSBOjifcHafl ^yHKnia, a 

Fa npeacTaBJEfleTt co6ok) cKopocTb paenpoeTpaneHiH cooxB'feTCTByiom.ux'i. 
^ie<E»opMao;ii, T.-e. CKopocTb pacnpocTpaneHia boxhte, c^BHra. 

TaK-b KaKb Bb BTOMb cjyqa^fe HanpaBjenie ABHaceHia niE KojeSaHifi 'lac- 
THUb nepneHflHKjjiflpHO Kb HanpaBjeeiio pacnpocTpaHema AaHHon ynpyroH 
fle«>opMaiiiiH, TOTaKia KOjeSaeia naBbiBaiOTcanonepexHbiMH, acooTB'fexcTByiomiH 
EOJHbi nonepeuHUMu oojiuaMu. 

<^>opMyjra ( 22 ) cooTB-feieTByeTb onaxb cJiy'iaK) iiiockoh BojiHbi. 

MbI BHAHMb, TaKHMb 06pa30Mb, HTO Bb KRaCfliOMb TBep^(.OMb Tij-fe MOrjTb 
BOSHHKHyTb H pacnpocTpaHaTLCfl, H npHTOMb coeepmeuHo ueaaeucuMO dpyiz omz 
dpym, Asa coBepraeEiao pasxHaHbixb xana KOJieSaHit, a EMeaHO npOAOXBHbia 
KOJteSaaiH exh BOJiHbr, x.-e. bojihbi cataxia h pasp'feaceHia, e boxhbi nonepeiHbia 

ME BOJIHbl CABUra. 

Sxoxb pesyxbTaxb aBxaexca HenocpeACXBeHHbiwb cji’^^ACTBieMb naraHXb 
ocHOBHBixb AH<i>'i»epeHmaxbHbixb ypaBHeaiH. 

CooxB’fcxcTByEom.ia cKopocxH h Fg saBHcaTb xoibko oxb ynpyraxb 
CBOHCXBb H nxoTHOCTH AaHHaxo Maxepiajra. BexHEHHbi axHxb cicopoexeH onpeA'fe- 
jiaioxca <E»opMyjiaME (15) h (18). 

Ecjih, Bb cxyaa-fe nonepexEibixb i-cojieSaEiiE, ucmpaoAeme KOJre5aHii6i aacxBpb 
ocxaexca see Bpewra HeHSM'feHHLiMb MoaccTb 5bixb nojroKBxejbHBiMb bjih oxpK- 
naxexBHBiMb), xo 3X0 cooTB'fexcxByexb KaKb'^Bi cjiyaaEo njiocKO noxapHSOBaEi- 
Haro CB'fcxoBoro jy^a. 

Mbi MOJKOMb, xaKHMb o6pa30Mb, ycjiOBHO aasBaTb iixocKOCTb, npoxoAflinyio 
aepesxi aanpaB jeaie KOJieSaaiH gacxHEtb h aepesb HanpaBxeaie paenpoexpaaeHia 
ABHaseHia, mockoctbto noxapnaaniH cooxBifexcTByEomHXb nonepeaHBiXb ynpy- 
XHXb KOJEefiamii. 

IIocrapaeMca xenepB djiBHce oxapaKxepnsOBaxb bha'b oyaKain ‘1>^ h 
(cm. «>opMyjiBi (21) H (22)). 

PaacMoxpHMb exyaat npoAOXBHbixb K0xe6aHiH, pacnpocxpanaEomExca 
napaJixeJiBHO och iK-oBb (njiocKaa Boxea), h BosbivteMb ToaKy JS£mb ocaic-osb 
Bb pascToaeiH x oxb peaxpa BOSMymeHiH O (cm. aepx. 16 ). 

Boo6pa3HMb ceS-fe okoxo xoekh JML MaxenBidn axeMeHxapHbiH o5aieMb, 
odinaH Macca Koxoparo nyexb dyAexb m. 




CM-tmeaie to^kh M napajjeatHo och x-obj, 06o3Ha'3BM'b,KaK'BHpaHEine, 
aepeai Ho ycioBiio ToaKa M Momeii. nepewimaTBCfl toibko baojib och 

aJ-OBTb. 

Kor^a u = 0, Hann, ajieMeHTx 66T,eMa naxoAHTca b-i, cocToaniir ycrofi- 
HHBaro paBHOB-fecia. Koraa-aie nepeM-icTHTca bi, M', to, otx peaK^iH oitpy- 
^aiomet cpe;^HHLl, BOBHUKHexx ni&KOTopaB cBJia JF, HanpaBieHnaa otx M' bx 
CT opony Kx M, h CTpeMamaa BepHyTb nacTHay bx Dpemeee ea nojoJKOHie 
paBHOBtoa M. JlerKo bha^tb, ^to cMa F Bcerm HanpaBjreaa bx CTopotiy 
npoTKBonojioBKHyio CM-femeHiio m, xanx nanx bx dpothbhomx cjiyaa-fe nacTiipa 
He Morjia-fiBi HaxowxcH bx xoaK-fe M bx cocxoaHiH ycxcHaaBaro paBnoBicia, 
TaKx KaKX,CTOHJ[0-6Bi eft nepeMicTHTfcCH jihibb Ha ^esKOHexHO-MajiyH) Bejuanny 
htoSbi TOTHacx-me BosHHKJia CHJia, cTpeMHmafl nepeABHnyxB ee eipe AajiBine 

OoBepmeEHO ho aHajiESHpya CjiHse xapaKiepi, BosHHKmeii cmw peaKpte 
F^iii MoatCMi, BO BcaKOMx <ayBai CKasaxa, aro F cctb HiKoxopaa ^yaKaia 


Taax KaKTb « ecxt BooCiae Majiaa BoraxaHa, xaKx KaKX mbi Bcewa cxa- 

ynpyrocTH se 5Bi«-ei.i nepeHAeax, xo mxi mo- 
®eMX paBJoatHTB f(a) bx paax no cxeneHaMX u no cxpoKi MaKjopeHa. 


f(ll) 







69 — 


Koe^’^&HBtieHT'i. oqeBHAHO, paBeat eyiio, Taat Kaaq., npH ? a — 0 , cmju 
F oSpamaexcjj b-b hj-jib. Taai. KaKB Majiafl BeaiiqHHa, to, bb nepBOMi* npH- 
SjiHaceHiH, mm mojkomt. bb ^pe;^blJliyI^eM^> pasjrojKeHiH npeneSpeTb qjieHaMH, 
coAepHcamHMH u BT. KBa^paTfe Bt Bi> BBicinax'B CTeneHflXTb, h bojcokhtb npocTO 

f(u) = - 4 ^ u. 

ycKopeme MaccBi m bb cTopony BOspacTaiomHX'b rjj-oBB dy^eTB 
TaKHMB oSpasoMB, Ha ocHOBaHin ochobhob: TeopeMBi ARHaMBKH, no KOTopoH 
npoHBBeAeme H3B MaccBi Ha ycKopenie paBiio A'feracTByiora.et CHi't, nojiyqaMB 

d^u A 

”^ 33 - = — A“- 

SaaKB ( — ) noKasBiBaeTB, tto peaKpia cpeABi CTpewnTca yMCHBiHHTB 

ycKopoHie ;i,BH^eHia mbccbi m. 

Bse^^eMB npocTOTBi cji-fe^yiomee o^osHaqeme: 



Tor;i,a mbi Gy^eMB hm'^tb 

= 0 ( 23 ) 

9 to ecTB ;i;ii<&ti>epeHaiaaiBHoe ypaBHenie ABnaKemfi tohkh M. 

P eCTB Hj^KOTOpblt nOCTOflHHBlH KOe^<t‘Hn;ieHTJ>, <E>H30qeCKi]B cmbicjb ko- 
Toparo MbI BBIflCHHMB CeGfi BnOCJlfeji;CTBiM. 

ypaBHenie *( 23 ) ecTb jmeeftnoe ;^H^<i>epeHn;iaJiBHoe ypaBHeaie Broporo no- 
pflAKa OTB OAHOH HesaBHCHMOH iiepeMi&HHOH t. Cji-fcAOBaTeJiBHO, o^iniH HHxerpaxb 
BToro ypaBHeBia aojimenB saiUEonaTb bb ceS'i iiocToaHHBm npoHSBOJibHBiH. 

JlerKo HanEcaxB abh HacTiibixTb p'^menifi h Mfi BToro AH<i><c*epeH- 
plajibiiaro ypaBHCHia, a hmchho 

z= sin^^ 

H 

U^ — COS^if. 


noACxaBHBB axH BeJiHHHHBi BB ypaBHeflie ( 23 ), jierKO BHAfcb, hto oho 
oSpaxHxcH BB TOHiAeexBO. TO’ >Ke 6 yAeTB,eej;H mbi KamAoe H 3 b bthxb nacxHbixB 
p’feraemH yMHoaaHMB cooxB'feTCTBeHHO Ha nponsBOJibUbm nocTOHHUbm Am B. 

TaKB KaKB ypaBHenie ( 23 ) ecTb ypaBiienie XHHeftHoe, to h cyMMa axnxB 
AByxB nacTHBixB p-feinenm SyAexB xaKHKe emy yAOBjeTBopaTB. 



TaKHM'fc o6pa30Mi> nH'Ferpajnb AasHaro AH^<&epeHii;iajii>Haro ypaa- 

HeHifl (23) npeACTaBHTca bi, c-rfc;i;yiomeMTE. BHA'fe- 

u — BcQBpt .(24) 

3to BBipaneme oOmBMi. HHTerpajiOMB, TaKB KaK-B oho coaopjehtb 

BB CeS-fe AB-fe npOHBBOJIBHBIfl HOCTOHHHBIfl .4 H J?. 

npeACTaBHMB ypaBHOHie (24) bb aPJ^omb BH/t'fe, a hmchho 


n 




Y A.^ H- 


sinjpi 


JB 


YA^-i-JB^ 


cospt 


Mbi Gy^teMB Bcer^a npeAnojaraTB pa^HKajiB bbhtbimb cb noJioacHTeJibHBiMB 

BHaKOMB. 

BseAeMB TenepB cjitAyioiii.ia oSosHaqeHifl: 

a = -+-VA^-+-B^ 


A. 

COS<p = - - ■ 

JB 

YA?-*~B^' 


sm 9 


MbI 3TO MOJKOMB C^'^JiaTB, HOTOMy HTO MbI HOJiyHHMB, KHKB H TpeSyOTCH, 

sin^ 9 -1- cos® 9 = 1. 

Cji'^AOBaTeibHo 

. B 

tgCj, = ^. 

rioACTaBJiaH 3TH BOJiHTOHBi BB npe;i;biAym,yK) ^opiviyjiy ;^JIa u, mbi nojiy- 
HHMB cj[-fe;nyK)in,ee OKonaaTejiBHoe BbipaateHie: 

u — asm{pf-i- ( 25 ) 

an© cyxB nocTOflHHbia, BejiiiHHHBi, onpe^'fejiaeMbia naaajiBHBiMH ycjro- 
BiflMH j,BHateHifl. 

<i»opMyj[a (25)noKa3biBaeTB5 hto m ecxb nepioAHaecKaa «>yHKn,ia BpeMOHH 
f, npHaeMB u EawlHHeTCH corjracHO saKOHy theb HasBiBaeMBixB rapMOHHxecKHXB 
KOJe^amt. 

u HSM'fenaeTCfl bb npeA'fejaxB otb -a- a, fl,o — a, a nOTOiay a HasBiBaeTca 
aMnAumydoU KoaeSaHit. 
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ApryMeHT-B npn cnayc'fe, a HweHHO jpiHh- 9 , HasBiBaexcfl 
a nocTOBHHan 9 nanajibHOH 4»a30H, TaK% itaKi. OHa cooxB'feTCTByeT'b MOMeHxy 

0 . 

HaHAeM% npoMeatyxoKB BpcMCHH, Koxopbift ;i,oj!3KeHT> npoxeib, 'ixoSli u 
H ^ upHHflJH 6hl BHOBL CBOH DpeHtHifl 'IHCJieHHBia SHaqeHifl. 

Sxoxx. npoMeJKyxoKB mbi o 6 o 3 Ha«iHMB ’xepea'B T . 

A- 3 a axoro xpeSyexca^ hxo6bi apryMenxB npH CHHyc'fe mh <E>a 3 a yEeJiH^H- 
jiacB-Sbi Ha 2 tc. 

HxaRB . 

23 T) -I- 9 = jpi -t- 9 2tc. 


CjiliAOBaTeJiBHo 

EIH 




( 26 ) 


THasbiBaexcH noJiBBiMB nepiodoM^ OAHoro KOJieSaeia, a 


(27) 


AaexTb HHCJio nojiHBixB KOJieSaHiH bx 1 ccKynAy. 

<l>opMyjia (26) onpeAl3JiHex% xaKHMTb oepasoM-B »i»H3nHecKiH cmbicjib xoro 
KOJiHHecxBa, Koxopoe mbi oSoanaHHJiH panBuie nepesB p. 

IIoAcxaBHB'B ero BejiHHHHy bb ypaBHenie (25), nojyHBMB 

«*=:asin|2Tc-|r-i-9| (28) 


BosBMeMB xenepB Apyryw xoHKy ATj, HaxoAamyiocH bb pascxosoiE 
oxB iianajia KoopAHnaxB. 

TaKB KaKB ABHHteHie nepeAaexcH baojib och i»-OBB cb H^Koxopofi onpe- 
A'fexeHHoS: KOHeHHofi CKopocxBio Fj, paBHOH cKopocxH pacnpocxpaHeeiH npo- 
AOJiBHBixB KOJiefiaHiH (cm. <i>opwy.By (15)), to onpeA'feJieiiHaa ^asa ABHiKenia 
TOHKH M (x.-e. onpeA'feJieHHaa BeJiHaniia u ), HM-feioin.aa’ m'£cto bb momohxb t , 
IipHAOTB BB -Mj bb MOMCHTB 

^ . .'^1— a: 


Cji-fcAOBaTejiBHO, OTKJioHeHie tohkh oxb cbocpo noiomema paBHOB'j&cifl 
BB MOMeHTB t GyAOTB TaKOe-BKC KaKB OXK.IOHeHie TOHKH Af, HO TOJIBKO BB 
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MOMeerb , 


£Cl — iB 


HraKi) AJiH flBHHteeifl to’^kh mw nojiy^Hnnb cji'i&Ayioiii.ee ypaBiieme: 

. Xx~X 


«#i == «; sm 


2tC' 


•? 


To*ikh JIT" H My BsaTW naiMH coBepmeBHO iipohsbojibho. 

Mbi AiOHceM'b noaroMy CBBTaTB TOBKy M nocTOSHHOiB, T.-e. nojioiKHTb 
X ocq^ o, c^HTaTB DBpeM'J&HHOH, xapaKTepH3yH)ui,eH nojTOJKenie 

nepeM'fenHOH tohkh My. 

ypaBneiiie moaeHo Tor;i,a npeAcxaBHrb bx cxfeAyiom.eM'b 

bha^: 


9-1-270 ecTb H-lKOTopafl nocroBHBaa eejiHaHHa, Koiopyio Mbio^osHa- 
HHMi. ’qepes'b <Pj. 

Tor^a 

“. = “Sin{2^(|,— j. 

Bia «>opM[yj[a aoKasbiBaeTb, ito, d/ta moio-oKe MOMeuma t, sejiHaHHa 
yKJIOHeHiH ICy KaKOH-HH6yAE> TOBKH My OTt CBOGrO nOJIOatBHiEI paBHOB'iciil H3- 
M^feHAGTCa BM'iCT^ Gh Xy, H KaJKABIll paS'Bj ^TO Xy HSM'fctiaeTCB Ha 

BejiliHHHy VyTj BocnpErHEMaeTT, ro-HKe canoe ancJieHHoe SHaHenie. TaKHMB 
oCpasoM'b, ecjH mbi jim KaKoro-HnSyAB onpeA'feJieHHaro MOMenTa t npe^CTa- 
BHMB yEjOHeiaia paBamebiKB ToaeK'i,, pacnojioHteHHBix'B baojib och oj-obt., 
OTB COOTJS'trCTBeHHBIK'B HXB llOJIOJKeHiS paBHOB'fecifl rpa<I>HHeCKE, OTEJraABIBaH 
OTOOHeeifl iiy nepneuduKyjiapm kb jhhm Ox^ to nojiyBHMB BOJiHOO^pasiiyio 
jiBKiK) (cHHycoEAy); iipH'ieM'B pascTOBHie MejKAy ABywa coe'^ASHMn rpeSHBMn 
BOJIHB OyAGTX HH’irO BHOG, KaKTb djbUHCl eOJlWbl^ KOTOpyiO MBI A-HB IipOAOJIBHblXB 
KoieCania oSoaHa^HMB.’iepes'b ~ky. 

Hbb npeAbiAyiparo crfeayeTB, qxo 


My — a sm 




27c' 


T 





VyT 


(29) 


Hjiff, Ha ocHOBaaiH cooTHomeHia (27), 



( 30 ) 
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TaKt KaKt AJifl AaHHOt epei^HHBi ecu. Bejiaqaea noGToaHHas, to ust 
ypaBHenifl (29) cxfeAyeT'B, aTO, aifeM-i, Kopo»ie nepioAT, KoieGaHit T, TtMTE, 
Kopoae CyAeTTb w cooTB'fexcTByioiiiafl A-iBHa boih&i. 

TaKT. KaKt Mj ecri. coBepmesHO nponsBOJiBHaa ToaKa, lo mbi MOJiteM-i., 
BM'fecToajj^^, o6o3Ha«iHTb Tcnepb cooTBiTciByiomyio KoopAHeaTj npocio xepesB cc. 
CoOTB'fcTCTBeHHO BTOMy HailHIIieM’B BM'iCTO W, a BM'feCTO Cp^ cp. 

Tor^a Mbi nojiyaHMi. cji'feAyioiii.ee OKOH^arejibHoe ypaBHeHie ABffiKeaia 

’qacTHii'bi BT. cjiy’qia'fe iipoAOJibHi.ix'b ynpyrHX'b K0Jie6aHi&, pacnpocTpaHaiomHxca 
BAOJiBOCHa:: 

sin |2'n •**•-(31) 


HTaKB MBI BHAHMb, qTO BTB apeSBBmHHO BpOCTBIB GooSpaHteHifl npH- 
BOABTb KB TOMy peByjibraTy, hto ABSHceHie aacTHai. npir npoAOjibHbixb KOJie- 
CaaiaxB Aoiasno hm'^tb CHHycoHAa^bHbiH xapaKrept. Btotb peByjsbTaTb dba- 
TBepacAaeTCfl H HenocpeACTBenabiMH Ha^JTioAeaiflMH. ' 

Mbi HinrfeeMB CA'fcAOBaTejibHo nwHoe npaBo paBCtoaTpuBaTB uBjeHie pacnpo- 
CTpaHeHiB crymeHiH f paspBHteHiH (6), KaKB aBJidme pacnpocTpaeeHifl npo- 
AOJbHblXB eOAHZ. 

Ha ocHOBamir cooTHomeHia (29) mbi MoaceMB oopMyjy (31) npeAciasHTb 
BB CJ'^ayiOmeWB BHA'fe* 


BUIH 



Mbi bhahwb TaKBMB oCpasoMB, qro u ecxb A'feficxBHTejiBHO <[>yHKn;ifl kom- 
C»HHan,iH BCJiHniH'b (x — t), KaKi. axo h xpeCyexca oCiUHMTb HHxerpajiOMB 

bhab- 

u = tpj {x — t) (cm. <&opMyjiy (21)) 


Cj-lflOBaTejibHO, to Bbipaatenie jijlsi u, kb KoropoMy mbi npHmia cosep- 
rneiiHO ocoGbimb nyreMB h Koropoe npeAcxaBJieHO ypaBHeHieM'b(31)5 AtBCTBH- 
xejibHO yAOBiexBopHexB ochobubimb AH^^&epeHpiaAbHbiMB ypaBHeHiaMB xeopin 
ynpyrocTBT. 

Mbi nainjiH TaKHMTb oSpasoMB betab 4»yHKn;iH am cxyma npoAoab- 
HbiXB ynpyraxB bojhb. 


CoBepineiiHO aiiaAorHqHbiH 'paseyHCAeniH mbi mohomT) npiiM'i&HHTb n kb 
eiygaio nonepeqHbiXB KOAeSafli®. 
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Mbi npH^eiinb roma ms nonepenaaro CM'fem.eHifl w KaKofi-Hii 6 yAi» to^kh M, 
K'lb ypaaneHiio 

w=^hmi\2ix{^ — 


r^.'fe 



(33) 


Fg ecTB CKOpocTB pacnpocTpaHeHifl nonepe^abixB BoaHi,, T ne- 

piGAI* COOrB'l&TCTByiOIHIIX'B KO JIBS’ aii#, KOTOptl^ MOJEeTB SfclTB paSaH’IHBlfl 

npoji.OJiBHi.ixTb H nonepeqat.ix'B bojihb, \ cooTB-isTCTByiomaH ji.JO!Ha boihbt, 
h aMnjiHTy.ua KOJiefiaBiH, a H'feKOTopaa nocTOHHHafl Be-UHTiiiiaj Koxopaa hh- 
KaKOH cymecrBeBiHoS: pojiH hs BrpaexB. 

ierKO BHA’^&Tt., iTO JLW eoTb TaKace ^ynKpifl otb {x — KaKB bto 

H TpeSyeTCH ypaBHeHieMT. (22). 


B&IflCHHBTb TaKHM'B OSpaSBMTb XapaKTOpTb ABHJHeHiH XaCTHIl.’B IipH IipO- 
lOJibebiXT, H uoirepeHHBixx BOieaxi., oiipeA'fejriiM'B renept BeJiH^HHy BHeprin, 
cooTB'fcTCTBjioin.eH ji,aHaoMy KOjeSaTejiBHOMy ABHHteHiio. 

BTOH n.'tJIff MOJKBO 6e3pa3JIHaH0 B3HTI> ^Opwyjy (31) HJIH (32). 
BoBLMeMTj, HanpMMtpx, BBipaHteHie J1..TIH npoAOJibUhix-B KOJeSaniS (<i>op- 
Myxa (3 1)) . 

Beepria ABHJxeniH MaccLi m, cocpBAOToneHHOfi okojio toxkh SyAOTB, 
0*168 haho, nponopi]i,ioHajibHa cooTB-BTCXByioiii.eH: 3 khbo 0: cmi'fc ABUHteHia, T.-e., 

. . [ du\2 

njpu npoHuays ycAoeiHOjS j nponopnionajiBHa ■ 

06o3HaTiiBTb BeJiH*3EHy HCKOMOH ancpriH nepeaxj T, mbi MOHteMTfc 


nOXOBKHTB 



PAii <7 eCTB H'lfeKGTOpBl& KO€<&<DHn.ieHTl> IipOIIOpAiOHaJIbHOCTII. 

• Ha ocBOBaeiH ^oopwyjibr (31) mbi SyAeMi. 


jr_ 43^ . C-. coS> {2.T (-1 - 0-4- op} • 

9to BBipajKenie iioKasibiBaeT'B, hto eejiHqnHa BHeprin J Bce BpeMH w-fe.- 
Haerca bt. npoAfeJiaxT. on* I — 0 jx.o J== O. 

npB oneHLiwajibixTbSHa'ieHiax'i. T, mbi ^aKTHiecKH ae bt. cocroBHiH spcnpH- 

ECflTb BeJIll'3HHy BHeprill BT. OnpeA'fejIGHHblft MOmeHTTb tj a JIHUIB CpCAHK)K> 

BOJiHnHHy 2 3a nojiabifi nepioAx KOjaeSaniH T. 

Kanji.eM’i. axy cpeAHioio BejinaBHy 1=1^, iiPhtomt. aa HanajibHbiH mo- 
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MGSTTb HHTCrpiipOBfJillifl M&I B03I)M6M.'1> COBGpiI16HHO IipOMiBOJSl>HE>lii MOMBHTt 
IIpH 3XOM'B HHTerpHpOBaHin X OCTaGTCB UOCTOBHHbIM'b. 

JlerKO BEA^^Tb, MTO 

f I y 

f 0 ‘ 

^jis yAoScTBa HETerpapoBania BBeAGM'fc noByio nepeM'tiiHyio a: 

^ / < .'B \ 

a = 2Tr(^-5.—Yj 

TorAa 

dt = -^d(x. 

npeA'feJibi HHTerpHpoBauia 6yAyT'B '• 
npE ^ = ^0 — ■^)HH <p==a:o, 

npH^ = ^o-+-^ a = ao-i-2TC. 


noACTaBAHH 3TH BejiHEwnM Bx, npeABiAyinyio <i>opMyjiy, nQJiy«51IMT> 

aQ-i-”27r 

-r„ = ^-0[cos=«.d« (34) 

«0 


HafiAeMt cnaaajia Bbipa>Keiiie neoiipeA'fejrenHaro HHierpaja. 

J cos^ a (^a = J cos a d (sin a) = cos a sin a -t- [ sia^ a da 

EJin 

j* cos^ adot — sin a cos a -+- J (1 — cos^ a) dx. 

OTCIOAa HM'feeET. 

j cos^ ccda = ^ ^ sin 2aj 

CJI^AOBaTeJIbHO 


ao-i-2-3r 

j COS® ada — 


ao-4-2TC 


— sin 2a 

4 - 


TT — I- 


|siii( 2 ao-i- iic) — ^sin 2 aoj =tc. 


«» 


“0 


IIoACTaBifla 3T0 BbipaJKenie bt. <&opMyjiy (34) i onyenaa BHAeK0T» w, 



T.-e., noHHMaa b'b ;^aJ:bH'6B:I^eM'L noA'i' JT epe^HioK) BeJiH'qHHy aHepriH, nojyHHMt 
OKOH*iaTeJIbHO „ 

J=27r2a-|2 * . ... . . ...(35) 

Mbi BET^HMTb, TaKHMt oSpasoMOb, HTO cpe^Hafl BOJiHaHHa 3EepriH paBHa 

nojroBHH'fc jiaKCHMajibHOHr ea BeJisaHUBj. 

KpoM-i Toro, npH npoanxTb paBHEixt ycJiOBiax'L, I nponopnioHaJibHO 
madpamy cmnmmydu a u odpamuo nponcpuiouajibHO neadpamy nepioda T, 
Toro-JKe rnna bojihii, cb T'feMx-atG caMBiMij nepioAOMt aaepria npaMo 

- “ii, ’’ ^ , 

nponopniOHajii.Ha KBaApaxy aMitJHTyAi»i. 

ajocKoS: bojihm, npu omcymcmeiu ihouiowteniH^ a ae aaBHCHT’B otI) 
BeJiHaHHbi a?. 

Bb cjiyHa'fe-Hte BoaBi), pactipocTpaHaiomHxca hsI) a-feKOToparo nenipa 0 
BO BC'fe CTOpOHEI HO inapOBblM'B lIOBepXHOCTaM'B, BCJIHaHHa COOTB'feTCTByiOEieH 

Ae^opMaotiH, KaK% mei to BiiA'fexH hst. <&opMyji’i> (16) h (17), ySbisaeTij oSparao 
aponopaioHajitHO uepBot creiieeK pascroanifl r ao peaxpa BOSiayniieHifl O. 

Ms'b 3Toro cx'fejiyeT'B aenocpeAeTBenao, aro, npH c^&epaaecKHXTb BOjrHaxt, 
&Hep%isi ySbiBaeTT* oSpaiHO ripoaoppiOHaiLHO KBaApaxy pascroaHia, axo no- 
HflTHO H caMo C 06010 , noTOMy qxo, ecxH noBepxnocxH BOJiit yBeaaanBaiorca 
nponopaioHajiLHo to KOJiH*iecTBO anepria, npHXOAameHca na eAHnauy no-’ 
BepxHocxa, AOJiatao yCBiBaxE odpaxeo QponopaioHaxbHO 

irpeAMAytaia paacyacAeHia npeAaojaraioT'B, oAsaKO, nxo cpe^a, aepesi) 
KOTopyw npoxoAHTTb AasHBiH BOJiHBi, HHCKOJJBKO HO noFJioinaeT'B AaHiiaro KOXe- 
6aTejiBHaro ABHasema. 

nocMOTpaMB xenepB, KaiCB CyAeTi. HaM'^eaxLca BexHaHea aaeprin ex 
pascToaHieE'B npn naxHaia BSB'j&cxHaro norxoiii.eHiB. 

PascMoxpHM'B oiiflTB nxocKyto BOlUy. 

BoaBMeMB H'feKOXOpBlH HJOCKIH CXOt AaHHarO BeiHeCTBa AIB^ XOXmHHOfi 
H nycTB KoopAHHaxa xoaKH A 6yAeTx> , a KoopAHiiaxa xoaKH B — x ^ . (Om. 
aepx. 16). 

CooTB’fexcxByiomiB SHaaoHia I bx* xoaKaxX) A is. B o5o3HaaHMa> aepesTj 
BoBBMeMXi KaKyK)-HH6yAi> npoH3BOJiBnyK) TOaKy M. BHyxpH cxoh AJB ctj 

KOOpflHHaxOH X H OKOIO HOB 6e3KOHeaHO-TOHKiH CXOi TOXBAHHOH <^33. JBeXH'JEtia 
BHepriE, BcxynaiomeH: bi. aToxa* cxoh, nyexB 6yAeTa> Z, a BcxHaHHa anepriH 
BBiCTynaioiAefi xA'fe dl eo CBoeMy CMsicxy eexB BexnaHHa oTpHn,a- 

xeiBHaa. 

A6eojiiOTHafl BexHaHHa dl Aoxatna oaeBHAHO 6bitb EponoppioBaxbHOH dx, 
a xaKEte h noxnoMy KOXEBecTBy BaAaiomeH anepriB I. 05o3eaaEBX> Koe<E'«S‘H- 
i^ieSTb nponopAioHaxbHoexH aepesTb Z;, xA'fe Tc saBHCHTi), eg toxeko oxi) CBOHCTBai 
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UepT. 16. 


■''■JC 


*i 3 C 



i 

M 

/ 


B 

hdJ h 



AaHHOH cpe^Bi, HO H OTt caMOPO BH^a naAaH>Hi,eH anepriH, nanp. otb nepie^ia 
KOjre5aHift T, mbi MoaEceMi> iioJioatHTB 


HJ[H 


dl-. 

JT ' 


Tcldco 

■hdoci. 


HurerpHpya axo BBipaaBteiiie btb npejiijiax'B ottb a; = ajj j^o ic 


JiyHHMB 


.igf = 

= — ZtfCaJg- 

— *i) 

HJIH 


I — 

-*-st — 

= e-^ 

-«l) 

7 

MJia eme 

■2^1 _ 

_ _ 

-^8 



~hx, 

-kx. 


. . . . 


Const. 


, no- 


OfiosHaHHB'L axy nocroaneyio nepesTj h onycKaa HH;i;eKC% y J h a:, mhi 
6y;i;eMX Boo6in,e HM-tTb 

J=Z„e— (3 6) 

3Ta <(>opM[yj[a BBipaHtaerB co5oio w-a hjiockoh bojihli saKOii't. yMeiiBuieoia 
aneprin cb paacToanieMB bb aaBHCHMOCTH otb iiorJioin,aTeJii)HOH cnocoSnocTn 
AaHHoii cpcAHiiBi. 

Koe<i><BHii,i€HT'i> k HasBiBaerca noe^cJ^WLi^ieumoMU no^M^i^eHisl mh Koe^^u- 
tf/ieumoMz samyscamH. 

Bb cjiyiat c<E»epB;HecKB[XT> bojhb., KpOM'fi yMenbrneiiifl aneprin otb no- 
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rjiomeHiff, Hajio yqHTbmaTt eme, KaK-i. mbi bha'^ot, h yineHLineHie aHeprin bx 

aaBHCHMOCTH OTX yBCJiHqeHifl pascTOBHiH r. 

IIorJiomeHHaa BX T'feji'fe SHepria npnHHMaeTX bx SoJBiiiHeeTB'fe cjiy>jaeBx 
TeMOByio <E>opMy. 

HainH ocHOBHBia ypaBHema Teopin ynpyrocTBC ne ynHTBiBaEOTx Heno- 
cpeACTBCHHO HBJieHia norAomeHiH, ho hsx npeABiAynAHXx beiboa.obx h pascyac- 
ACHifi BHASO, HTO BX oKOHHaTejii.Hbixx oopMyjiaxx axo norjiomeHie jierKO npn- 
HBTb BO BHHwaHie. IIoBTOMy Mxi Ha axoMx Bonpoc'fe AOJibrae ocraeaBJEHBaTbCH 
ne SyAeMX b bx Aa-atHMmeMx H3Ji03K€HiH cx HBAemeMX norjioin;eHifl noKa 
ae djAeMx canTaTbca. 

BepaeMca xenepb kx Bonpocy o CKopocTHxx npoAOjrxHbixx h nonepen- 

HblXX BOJIHX BX HBOTponHOMX H OAaOpOA;HOMX TBCpAOIHX T'tjl'fe. 

CKopocTH 3TH onpeA'fexHioTCH <E»opMyjiaMH (15) HC (18). 

= (15) 

( 18 ) 


Bx 3TH ^opMyABi BXOAHTX Koe^«>0[i];ieHTbi ynpyrocTH Ijain6 XHpLH 
nxoTHocTb BemecTBa p. 

BwpasHMx xenepb ax® cKopocxH xepeax Apyrie Asa Koe<E»«»HBieHTa ynpy- 
rocTH, a HMeHHO Hopeax MOAyJtb npOAOjrbHOH ynpyrocru M w aepeax MOAyJiB 
nonepeanaro eacaxia hah Koe^^anieHxx Poisson’a cr. * 

m 

Bx § 3 npeABiAymefl rjaBw I mbi HMijA® xaKia BBipaHtenia am X h pc. 
(^opMyxbi (65) H (66)): 


Cjt'feAOBaxejifcHO 





2p. = 


E l <j 
1 -+- C7 (1 — 2ar 




Jg (1 — g) 

(1 ff) (1 — 2cr) 


TaKHMx oSpaaoMX mbi SyAOMx hm'^tb: 





1 — <r 

(I -f- g) (1 2(7) 


1 

2(1 ~i-a) 


( 37 ) 


( 38 ) 
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IT 

Zi„ 

Fa*— 

Mo;i,yjib npOflOJiBHofi ynpyrocTH E h Koe®<3E'Hii;ieHT'B Poisson’ a a- ne 
Tpyaao nojiyaHTb npawro h 3 t> onsiTa, a noTOwy ^-opMyjibi (37 ) h ( 38) Aaion. 
B03M0atH0CTb BCHKaro MaTepiajia, a-sa KOTOparo h 3B'6 ctho p, BbiaHCJiHTb 

BejiHanny cKopocra pacnpocTpaHenin npoAOJbHEixx h nonepequbiXTb BOJiH'b. 

Ecjih Mbi Ha-b onbira anaeMTb tojibko to JierKO nojiyiHTb ajia aaiiHaro 
MaTepiaJia Koe^^npieHT-b Poisson’aor. 

j^itcTBETeJibiio, <E>opMyjia ( 39 ) AaeFT. 




Kb. 3TOii ‘i>opMyji'fe mm BepiroMCA eme bb TpeTbefi rxaB'fe iipn irscrfeAO- 
BaiiiH ceBCMnq;ecKHX'b ayAen. 

PaHbme SbiJio yKasano, ato ajia (JojibaiHHCTBa T-fejib o- = -j* 

Bb STOMb cjiywfe <&opMyjibi (37), (38) i (39) AaioTb 


T"i = /t-7 

'^= = '|/Ft 

Vs = 1,732 (43) 


Mbi npHiniH, TaKHMb oSpaaoMb, ktb TOMy BHTepecHOMy peayjETaTy, axo 
OTHomeHie cKopocxeilt npoAOJibHbix'b a nonepeTHwxb BOJiubpaBiio npocTO Vs. 

BocnojbsyeMCA <c»opMyjroB ( 41 ), TTo 6 bi EbnHdHTb cKopocTb pacnpocTpa- 
Heiiin npoAOJibHbixb BOJiiib Bb CTaiH. 

3Toro Maxepiaia Mbi HM-fejn 

E= 2,16. 10^2 G 
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B'b aC^cajfioTHO# CHCTeM’i& moTHOcrt p, T.-e. wacca eAHHHUEi 

o6T>eMa, qHcieHHo paBsa s-fecj Tfejra. 

^jia CTajiH 

p = 7,8. 

TaKHiM% ofipaaoM'b 

)/f 'll-'- 10‘^ = 0,58- 10» 

EJEH 

Fi = 5,8“-/_.. 

TaKoaa CKopocTt pacnpoeTpaHCHia npoAOJitHBixx ynpyraxi. KOJieOaHifi 
Bt crara npn HopMajBHBisTb ycJOBiaxi, BH-feinaaro ;taBJieHia. 

EepexoAH renepB aeaiHOMy mapy, KaiCB kb niKoropoMyTBepAOMyT'fejiy, 
MBi He MOHceM'B, KOHeaHO, ero ciHTaTB aa T'fejio OAHopoAHoe h HsoTponHoe, thki* 
EaKB ynpyria CBOHcrBa h iuiothoctb MaTepia nsM'iHaioTCH ci> rjiy6HHoli. Ho cb 
AOCT aTO^HblMB DpHfiXHMKeHieM'B, OCOSeHHO flJIfl OOJI'^fee rJiySOKHX'B CAOeBB, MBI 
MOHteMB CHHTaTb, ITO BCfe 3TH BeJIHHHHLI CyTb TOJIBKO «>yHKi;iH paBCTOflHia AO 
penTpa seMJin, HHa*ie roBopa, hto bb oa,homi» h tomb-jko cio"£ BemecTBO oOjia- 
AaeTB OAMaKOBBIMH OHBHieCKHMH CBOftCTBaMH. 

CiipaBej;jiHBocTB TaKoro BariJiAa- noATBepatAaexcH iiOBtHinuMH reoAOSH- 
^ecKHMH H3CJi'feA0BaHiHMH Hayford’a, Tittinan’a n Helmert’a iiaAB takb 
HasbiBaeMOH ’waocmaaieii seMJiH, 

Hbb axHXB BSCAiAOBamH cji^j^yerB, hto na rJiyOns'I;, iipnOAHSHTejiBHO bb 
120 KMOMeipOBB, AeBEtHTB TaKB HaSBIBaeiMaH HBOCTaTHXeCKaa nOBepXHOCTB 
(rHnoTesa Pratt’ a), AJa KOTopofi, oTBJteKaHCB OTBaenoAHOH c<&epmHOCTH aeMAH, 
CHJia EpETaHtema kb neiirpy aeiviJiH ecTB BCSAife BejinnHiia nocroanHaa. TaKHMB 
oOpasoMBj pa3JiH"?HBia yKHOHeniB bb nanpaBjieHiii e BeJiB’mu'ii chabi Ta^KecTH 
oOycjioBjiBBaioTCff HepaBHOMipHbiMB paciipeA'^aeiiieMB AiaccB ToatKO bb Bepx- 
HHX'B njacraxB BeMHoro mapa. ^to TaKaa H0paBHOM'fcpHOCTi> AOAJKHa cymecxBO- 
Barb BBCTByerB yate b 3 b xoro, mto H-feKoropBia nacTH sesiHOH noBepxnocTE ho- 
KpBiTBi cymeff, a Apyria boaoh. Ho CBOAKa reoAesHaecKnxB EacA'fcAOBaoiH hbab 
CHAOH THHUeCTM BOKaSBIBaGTI, HTO, HaiipHM'ipB, HeAOCTaaa MaeCB BB BepXHEXB 
CXOflXB BfiMAH KOMDeHCEpyeTCH OOJI’fee nXOTEblWH MaCCaMH Ea rAySHH^ E, Ha- 
oSopoTB, xaKB ^ro BB pe3yji>Tari& ea HsocTaTHMecKOH noBepxaocxH noAyHaeTca 
noAHaa K0Mn6Hcaii,iH n BeAH^EHa chabi xaiKeeTH ocTaeTCE BesA'fe OAHHaKOBOH 
(bb upGAnoAOEKOHiii c^&epHHeeKOtt <i'OpMBi BeMAK, xoTfl EonpaBKy na 3Kci];eiiTpii- 
CHTeTB HO TpyAHO, KOSeEHO, IipHHAXB BO BHHMaHie). 

IIoao6bo TOMy, khkb mbi onpeA'^AEAH CKopocrB pacnpocTpaHeuia npoAoab- 

HBIXB BOAHB Ji,M. CraAHj MBI MOrj|H-6l>I, TOEHO TaKHie, HHCTO AafitOpaTOpiIBIMB 
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nyxeMij, na ocHOBaHin Hayieiiia ynpyraxTb CBotcrBT> h iijiotbocth 
MaTepiajiOBTj, onpeA'feJiHTL CKopocTt pacnpocTpaneHiji npoj,OJibBbixT. e nonepen- 
eWXTj BOJIHT> B-b pa 3 JIH’ 3 HF.lXT> 05 pa 3 aHKaX'I> ropUBIX'L nopOATh. 

TaKia onpea'feJtenia Sblih cA'feJiaHbi Kusakabe wa ropHBix'B nopoflT> 
paBJiHstHbiXTb anox'B saoieraHifl, a HMeiiao A-ia aiioxB apxeticKot, najieoaoHCKot, 
Mea030HCK0t H KeH030tCK0fi, HO HOJiyHeHHBia TTM-B HHCJia KOieCjIIOTCa Bb ao- 
BOJBHO IIlHpOKHX'B Hpe^fejiaXTb. 

Bi. HBAaenee speMa Oddoue nocTpoTUXB oaenE HSfliUH&m npHSopb wh 
onpeA'k-aenia MO^yjFa npOAOJibiiofi ynpy'rocTH JE pa3JiHHHBixT> ropebixTb nopaj;'f> 
npn nOMoai.H ocoSaro AtmaMHaecKaro npiewa. 

CooeodT) Oddoiie saKJiiOHaeTCH bb cjfeAyioiD[.eMTb. 

OrajrLHofi luapEKB iiav'^aoT'b cb bbicotbi H bhjtph cTeKJaaHOH Tpy^KH, 

He KacaacB ea CTkiiOKB, Eia owiy asb rpaneS napaJiJieJienEneAaj OTmjiHa»OBaH- 

Haro HSB HCiibiTyeMoii ropHot nopOAW. Ilocji'fe y^apa raapEKi, oTCKaKneaeTTb 

7i 

BBepxa> H iiOAeHMaerefl ;i;o bbicotbi h. IIo nsM-fepenHOH BeiHaaek ^ Moaciio 
onpejU'fejiiiTB MOAJJib yiipyrocTH JE. 

Ecjih iiOKpbiTb eipe noBepxHOCTb napajiJiejienHneAa toekhm:!* cjioeivnb 
eaiKH H H3M'fepHTb sarkiviB AiameTp-b KpyatKa, ocixaBJifleMaro iia camk nocjik 
y^apa, to OTCio^a TaK>Ke mojkho, ho ci>op»iyjiaM'B AainibiMb FepnoMb, e, SHaa 
yiipyria CBOHcrua cxajibHoro uiapHKa, bbi'-ihcjihtb woAyjib ynpyrocTH echbi- 
TyeMoi ropHoii uopoABi. 

Ecjih, ceepxb tofo, dbiJib-dBi HsefecxeirB Koe^^^&npieHT'b Poisson’a, 
T.-e. MOjiyJif* iioiiepCHnaro CHcaxia, to oxcEO^a mohcho dbiJio-6bi yate BbieecTH 
HHCTO jiaCopaxopHBiM'b nyTeMi> CKopoexn paenpocxpaneHiH npoAOJibHbixx> h 
nonepexHEHXb ynpj’^rnx'b BOJiirb Bb pasjiHHiibixb TBep^Bixb cpe^HHaxb, qxo 
HM'fcjio-dBi OHCHB 6ojbinoe siiaHeiiie. 

SacxaBJifiH luapHKb naAaxb ira pasAaqiibia rpaira napajuejienHneAa, 
Oddone sanirrajib, mxo npa oTCKaKraBaiiiw ocxaexca neHSM'ienBiMb, oTKy^a 
oirb H BBiBOXb oaKJiioqeiiie, hto pasJiFrHHbiE ropiibie nopoABi, no KpaSiieH Mkp'fe 
T'fe, KOTopbia oirb HscjikAOBaji'B, iipeAcxaBiflHDTb coSoio xkjra naoTpoiiHbifl. 

BecbMa xoporayio npoBtpKy «»opMyj[bi (43) moecho CAifemxB, cb npHwk- 
HeiiiH Kb ynpyrHMb KOJiedaHiHMb, pacnpocTpaiimomEMce Bb TOJiip'k seMJiH, 
OJi'feAyioiu,HMb odpaaoMb. 

TaKb KHKb Bb HacTOHin.ee BpeiviH HMkexcH yjKe mhoto HHCxpyMeHTajib- 

iiaro iiadJiioAaTeiBiiaro Maxepiaia iiaAb seMJEexpacetiiaMH, to mbi MoateMb 

oiipeA'fe-JifiTb CKOJibKO BpeMeHH TpeSyexca AJia xoro, htoSbi KOjedaeia KancAaro 

Tuna npoiiiJiH-5Bi paacroaiiie ottb onara seM-ierpaceHin ao KaKofi-HEdyAB 

dJiHSKoja craHain. Ecah onarb aeMAeTpaceHia iie rAydoKx. n craniAia ne oxeeb 

yAaAeiia, to mo>kho npnuHTb, tto bth KOAedaHin AOCTHraioxb crano.iH, npoxoAs 

6 
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ToibKO ^epe3ij BcpxHie njiacTBi bgmjih. TaK'BKaK'BnpoAOJibiibiH bojihm ABHJKyTca 
5MeTp'fee nonepeaBbixt, to ohh iiepBbiMH h 6y;iyTi> OTM'fe’qeebi ceHeMorpa«>aMH. 
3HaH MOMeHTbi npHso^a Tfeb b Apyrnx'b boxh-bh momchti, ea'iajraseMjre- 

TpaceHia, MOSEHO OnpeA'fe-IHTb CKOpOCTH BpO^OJIbHblX'L H nOnepeaHblXTb BOJIH'b 
H Fg BB BepxBHx-L BJiacraxB seinxH. 

FaKaa CBOJ^Ka pasxHBHbixB HaSjnoA^^Hiii 5bTxa CA'fejiaHa ZOppritz’oMB 
H Gr Giger ’ OMB , upnaeMB ohh HaiiiJH: CKopocTOH npoaojibHbixB h none- 

peHHbiXB BOJHB <?z caMbiooz eepoc^uuscz cjionxz aeMAu cx'feAyioipia Bejinquubi: 

V *7 1 

r ^ ^ ? J- • /C6K.> 

Fg = 4,0F“%,, 


OTHomenie 3 thxb CKopocrefi 5y;^erB 


Yx 7^ 

Vs 4,01 


1,788. 


3ro HHCJO OTJiHHaeTCH BecbMa Majo otb TGOperiiHecKaro HMCJia Fs, bli- 
seAeHHaro bb npejinojioatemH, hto a = 

^ 4 

HaoSopoTB, BBHBB onbiTHOc OTHomeHie = 1,788 h iiOACTaBHBB ero 

BB <&opMyjry (40), noxyqnMB BejiHBHHy Koe<t<&nAieHTa Poisson ’a ajth caiwbixB 
BepxHHXB njacTOBB aeMXH. 


OKasbiBaerca, hto 


0,27, 


Mbi- 3 Ke npHHBJiH, npH BbiBOA’fe oopMyjibi ( 43 ), cr = 0,2 5 . 

Yate STOTB HeSojibuiofi npHwtpB narjiHAHo noKasbiBaeTB, nacKOJibKO 
HHTepecHO H DoyHHTejibHO paacMaTpHBaTb aBjeniH seMnexpaceHiH cb tohkh 
sp^aifi Teopin ynpyrocTH. 

Mbi BHfl'fexH paHbuie, hto Kor^a K 0 Jie 5 aHia hcxo^htb hbb onpeAtjieHHaro 
neHxpa BOSMyipeiiifl, TOcooTBiiTCTByioinaB Ae«>opMaa,iji, iianp. npn npoAOXbHbixB 
KOJeSaeiflXB, MoaKOTB Sbirb npeAcraBJieiia o&yHKpieH cjitAytoiparo bhab (cm. 
4>opMyjiy (16)) 

FiO- — -FiO 

r 

Ecxn-ate y hbcb HicKOJbKO achtpobb BOBMj^meHia, to AJia KaiKAaro h 3 b 
HHXB Mbi MoateMB cocTaBHTb HOAoSHbiB-ace BbipaatcHia. Tanb KaKB HamH 
ocHOBHbiB A 0 ^<^epeHAiajibHbiH ypaBHCHia JiHHeHHbm, to mbi mobkcmb npaivio 
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CyMMHpOBaTB 3TH OTA^JIfcHBIH BBipa>K€Hm. O^eEH^HO, HTO H CyMMa TaKHXT> 
<&yHKii,iH TaKJKe fiyAeTTb jAOBJieTBopaTB ^H^’^epeim.iaibHBiM'B ypaBHeHiaMi* abh- 
HCeHiff. CjI'feAOBaTeJIBHO, MBI BHAHMt, HTO, Koraa CyiBieCTByeT'B H-feCKOJIBKO' 
aenTpoBB BOSHHKHOBeHiB ynpyraxi* KOjeSaniH, to be peayjiBTaT'fc mh KM'feeM'B 
A-tjio CT. HaioatemeM'B hih cynepiiosHnieif OTa'fejiBHbiXB KOjeSaHiii. SaAa’ia 
seaTHTejiBiio ocxomHaerca, ho BceTaKu oea BnojiH’fe paapimHivia. 

Mbi MOHceMTE. ^aHte npBHHTB, BTO Bcfe arn aenxpBi B 03 MyEn,eHia nenpepBiB- 
HBiM'B oSpasoMB 3 anojiHHK)TT> HfeoTopyio o 6 jiacTB; T'j&M'B caMBiMT) MBI ocyme- 
CTBHMT. TO, BTO MBI cHHTaeMTj peaMnuMTi oaaroMT> HJiH mnopeHTpoMT. aOMJie- 
TpaceHia. 

SaKOHBi pacnpocrpaHeilia ynpyrHXT. KOJieSaHiS HM'tioT'B, KaK’bMbiBHji.MM’B, 
BCCbMa Sojibnioe cxoji,ctbo cb aaKOHaMH pacnpocxpaHeiiifl cB'lfeTa. ^incTBH- 
i?ejbHo, MexaHHHecKaa xeopia CB'fexa pa3CMaTpHBaeTT> CBixoBbia HBjeHifl npHMO 
KaKTi peayjibTaT'B noaepeTnnx'B ynpyrEx-b K0Jie5anifi. Cj'^AOBaxeibHo, h bb 
Bonpoc'fe pacnpocxpaEGuiH yiipyrHXB KoaeSaaiS, npn nepexoAife ABHacenia efsb 
OAH oS cpeAbi b'b ApyrjH), mbi HeasO featHEiMT. oOpasoME aojzkhbi BcrpixaTBca 
CTE. HBJieHiaMa, cooTB’fexcxByioin.HMH orpaHcemio h npeiOMieHiio. OAuaKO, be 
OHTHK' fe o6cToaTexBCTBa ropasAO npome, noTowy tto TaMi> mbi HM'^keMx. a'^Jio 
mo/ihKO ex. OAHBMa nonepexHbiMH KOJie6aiiiflMH, TaKx, KaKx cymecTBOBaiiie 
npoAOJiBHbixx. 3®>HpHbixx BOJiHx. hblkIjmx. 6111,0 HO 6bijio AOKasaiio, H eeXH-Sbl 
OH'fe H cyipeeTBOBaJiH, to mbi coBepmeuao ho SHaoMX. bx. tomx. onfe MorJiii-5t.i 
peaJiBHO npoaBHTBCfl. 

CjiifeAOBaTejibao, bb onxHirlj, na rpanan.'^ pasA'feJia AByxx. cpeAHHx., mbi 

HM'feOMX. A'fcjIO XOJIbKO CX. OAHHMX. OTpaSKOUEBIMB H OAHHBiX. HpeAOMJOHOblMX. 

jyxoMX.. npH pacnpocTpaHeiiia-xce oSbiKHOBeHHMXB yiipyrHxx. KOxeGanifi; bx. 
TBepABixx. Tfejiaxx., BX. aacTHOCTH bx. coHCMOAoriH, KorAa KaKaa-aaSyAi* BOJiea, 
6 yAeTx.-jiH OHa npoAOJbHaa hjih iionepeHnaa — SeapasAHTHO, Bcrpixarx. rpaHHuy 
pasA'feAa AByxx. epoABHx., ci. HeoAaeaKOBbiMa <i»H 3 HTecKHMH CBOECXBaMH, to ona 
AaeTx. iiaxajto Hemtipeub BOAHaMx., ABymx oxpaJKOHHbiMx. a AByMx. npexoMJieH- 

HBIMX, npHXeJM'b OAHa H 3 X. OTpaaKeHHBIXX. BAH lipeJIOMAeHHblX'B BOAHX ^yAOTX. 

iipoAOAbHaa, a Apyraa nonepexuaH. 8to oScToareABCTBO Kpaiae ycAOHKHaoTx. 
HseAtAOBaiiie pasAHHHBixTb xBAOHit, KacaioiUHXCA paenpoexpaHeeifl ceHCMHxe- 

CKHXT. BOAHT.- 

H, AtHCTEHTeABHO, CTOHTX. TOABKO BsrAHHyxb Ha K a Kyio- II H6y At xapHK- 
TepeyK) eeicMorpaMMy seMAerpaceHifl, «ito 6 bi ydfeAMTbca, ixo mbi, A'feHCTBH- 
xeJbHO, HM-feOMT. B006in,e A'fejIO CX. oneeb CAOHtHBIM'B KOMHAeKCOMl. BOAHX.. 

BAiflHie rpaHHiAbi paaA'fcAa AByxx, epOAHEx, CKaabiBaoxcH, OAnaKO, ho 
TOA bKO B'B TOMB, ETO OEH BbiSBiBaexx. flBAOHifi oTpaxcenia H npejowiema. 
OKasbiBaoTCH, eto, KpoM'ii Toro, y xaKoii rpaHHUbi Moryxx. BOSiiHKayTb coBep- 

HieHHO OCOSbIH nOBepXHOCTHbia BOAHBI, KOTOpbia B’b CefiCMOAOriH HM-felOrB 

6 * 
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o^eHB Ba,atHoe sHa'ieHie- Ha Hixt o6paTiiJii> BeHManie ursBi&cTHBiH aarjificKit 
Xiord Hayleigli, a Teapiio iix-l paspadoxaji'fc aarjimcKifi-ate Maxe- 
MaTHKTb H. Lamb. 

Kt pasCMOTp-bsiio diwTb BOJfH'fc MBiTenepE. h nepeaj^eivnb. 


§ 2 . 

Teopifl noBepxHocTHbix-b bo/ihii. 

Bx. npeABWmeMX § mbi B 0 r;i,fe.nH, nro apo^oiBUbifi h nonepexebia caiiy- 

coir/iajrE.Hbia BOJrnbi, noA'JatiBiomiaca saKoeaMi. rapMOHHxecKnxx KOJiGdaein’, 

yj'loBJieTBopaiOT'B HamMMx. acHOBaBiMij flHcxE^epeimiajfbHbiMi ypaBiieHiaMb (5), 
npEExeMi) 3TH BOJiH&i MoryTX. HajraraTbca OAHa iia Apyryio, TaK-b *3X0 bb peayxb- 
xarf nojryxaexca oxent cioaiaaa CEcxeMa BOJJHoodpaaHbixb KOJiedaiiiH. 3 toxb 
peayjbxar'b Teopin naxoAXTca bt^ uoJiHOMb corjiacira cb Ad^cTBHxejibHBiMHc 
cetcM0MerpH*3ecKHM[H HabJiH)A.eHiaMH. 

Ho xaKoe pfeuienie aa^a^iH npeAC^raBJiBeTca AaJieKO He eAHiiCTBenHbiMT), 
xaKx KaKx ocHOBnbiMb a.H4>«3E'epeHii;iajrbEbiM[x. ypaBHCHmMb (5) moekho y^OBje- 

TBOpHTb K ApyrUMH TUnaMH <E»yEIKIl,it. 

PascMoxpHM'jb lenept, xto MOHtexx nponsoHTH y nosepxHOCTH aeiujiH- 
8 toxx cjyxaii npeAcraBjraerb Am aacTb ocodbif Hiixepecb, xaitb KaKi. pa3- 
anxEiBia ancrpyMeiiTajiBHBiJi ceHCMHxecKia HadxsoAeniH npoii3BOji.aTca iioxxa 
HcoioxHiejiBHo TOJfbKo y seMHofi noBopxeoexH. 

CooxB'feTCTBeHHo cb axEiMb BoabMeMi. saxajio KoopAnaaTHbixi. ocefi Ha 
noBepxHOCTH sgmjih: bx» anHAeHxpb, ocb aanpaBEMb BepxHKajibHO BBepsi* 

Kb seHHxy, OCB AJ-OBb Kb cteepy, a ocb ^/-obb aa boctokb. 

4>E30[xecKia cBoScTBa paajnxHbixB iiJiacTOB'B seinjiH H3M'£HflioTCH npaB^a 
cb rjry^HHot, ho, orpaHBxrHBaaeB cjroaMu, HenocpeACTBoiiHO npnjieraioinHMH kb 
seMHot noBepxHocxH, mm mojkcmxs, ez nepeoMz npu^/mofceniu, cxnxaTB htxb 

sa HBEfeCTHOMb npOTBBKeHiK AOCTaTOXHO OAHOpO^HBllVlH K HSOXpOHHblMH H HpH- 
xaraTB Kb HiMb patiie BbiBeAeaHLia cE>opMyjibi TeopiH ynpyrocxpi. Haaib, Ad&Ti- 
CTBHTexBHO, eoBepinentio SeapaBJiHXHo OT-b KaKofi: nepBHHHon npHHHHBi boshhkjih 
ri Bjut Apyria ynpyria ji,e<E>op!viaii:.iH; BA'bes beskho Jincnb xo, xro cooxB-fex- 
CTBOHEbifl Ae«s»opMati,iH BosHHKaioTB* BTb KOHix'b KOHJAOBb Bb BepxHHXb ujracxaxb 
seMjnr, H Kb HKMB-TO, Cb HaB'tcTHbiMB EpnGjiHaceHieM'B, H MOEKHO HpHiaraxB 
pai'^fee BBiBeAeHHBia ypaBHCHifl. 

Bb BHAy 5oiE>inoro pa^iyca seMiii mbi djAewb cxHxaxL na HBB-icxHOMb 
npoTKJKeHin noBepxHOcxB bcmjih sa n jiocKoeTb ; cji'£A;oBaTejiBHo, HacToamaa reopia 
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;;oj[aKHa jKasaTb, KaKoro jDOAa KOJie 6 aHiji MoryTt BOsrmKHyTB bt> oSjacTAxi., 
iipBJieraiomHX'b animenTpy seMJteTpaceHia. 

IIpH HacToameM'b BEiSopfc iia^ajia KOopAHHan., ABHHceeie, AOJiaieHCTByioinee 
BbiBBaTb KOJreSaHia iiOBepxHOCTHbixTb cJoeBt seMJii!, HAeTt ort OTpHi];a.Te^i»- 
HfcixTb BHa'ieHiii 

r3^H<]><i»epeHi;iajiEHbiM'i3 ypaBaeniaMi) (5) mojkiio yAOBJieTBapHTB, iipHHffBi) 
jtJia npoaKpift CM'tmeHiH m. w KaKOH-Hn5yAi> to'ikh jesKanaera e’nyMj^u 

BepxHHXTb iiJiacTOB'B seMJiH, cxfeAyH)iii;ia BLipaatenia'. 


(44) 

(y = q 0 -^i^ fx -i- gy — pt] (45) 

A, Bj G* q, f,g,p cyTh H-feKOTopbia nocToanHb ig, BHa ^aeHie Koropwxi* Ham-b 
BT> SyAymeMTb k Dpej];cTOBT'b onpe;i'4jiHTB, a i = 1 ■ 

Mbi bhahmb, TaKHMTb oSpasoMB, aro u, V M to cyrb <^yHKaiH leibipex-b 
nepeM'feHHbixTb neaaBHCHMbix'b h i. 

BbimeiipBBeAenHbia nocTOfliinbia ne MoryTTb c^HxaTbCH iipohsbojllhlimh; 
HaodopoTTb, ecJH Bbipa>KeHiH (44) aoj^Kiibi yj;oBJieTBopaTji iiaiiiraMb. ociiobiisim 7> 
;i,B<t<[>epermiajibiibiM'b ypaBiienigM'fc (5) 


u == ^ e° I 
v = Be°\ 
tv = O e° ) 


rA'I> 


__ 

A 


[A 

do 

'dV^ ” 


9 


dx 

(Y^ V 

A 


[A 

do 

di^ "" 


~v 


(hj 



-t- 

It . 

do 





~ds 

0 :: 


(hr. 


dv 


d 7 . 


dy 


-I— — Au. 
P . 







TO 3TH nOCTOflllUbia CBBSaUbl Mea^:Ay COSOEO HBBbCTHblWH COOTHOIUeniaMH. 

Hto6&i hx'l iiafiTH, iiOACTaBHM'b Bbipa>KeHifi a-Jh v mzo hbt. ^’OpMyjb 
(44) BTb AH‘i>«»epenn,iaj[bHbia ypaBiietiia (5). 



a ^ 
doo 


(hi 

7 ^ 


Ae^ 


dy 


du 

dz 


Ae\ 


OS 
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(46) 


cji'tnoBare^&HO 


A e° ip ) 


To^ho xaKate 


Ae° if i 

I 

Ag° ig 
-Ae° q 


Be°ip 

Be^if 

Be°ig 

-Be°g 


(47) 


(48) 


C e'^ip) 
G eHf 


G eHg I 


(49) 


Oxcioxa nojy«3HMi. 


dll dv ' dio 

dv dy dz 


O e”s 




6" fi[i\fA-^-gS\ — Og} 


e" gili{fA-t-gB] — Gg2 > ..(50) 


e‘ q[i\rA.-^gB\ — Cg-] 
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JI^dA-U na-B ypaBiienifi (47) n (46) cJikAyer'h, TaKt KaKTb 

« A 

= — f®— 


dt^ 


d^U- 


<32 u 
dx^ 


(32 24 




X’o'iHO TaKme iiaiiAeMii 




A^; = e°JB[q^ — P — J 


V 


H 


w 

“aT^ 


Ge°:f 


A!o = o°C'[9“ — r — 9“] 


1 , 


(61) 


(52) 


(53) 


noAcraBHHB Teriepb nocj'feAOBaTeJibHO nafiACHabifl Bbipaaieuia bb ji,a>p^~ 
peHiiiaabnbiH ypaBaeuia (5). TorAa aibi GjaaM'b hm'^tb: 

r ~ I 

e“2 [i {fA-firJlj- I 

P ^ 

Bb aTHXTb «3>opMyjiax'^B eAHucTBenoaa iiepeMtiiHafl seJinqHHa e° BXOAnn> 
oe;iAiiM'T> MEOJKHxejieM-B y Bcfex-B 'qjieHOB'L, a iioroMy mm MomewTE, iipeAtiAymiH 
ypaBHenia iia axy BCJiHHHny coKpaxHTL. 

TorASi Rii>i iioJiyxHMX* 'rpn: ypaBHoaifl, onpeA’feJiaioin.ifl BsaHMHyio saBHCH- 

MOCTB OTA'fejltHblX'i. nOCTOHHIIBlXTb K0e<&«*>BIJ,ieilT0BT3. 

ypaBiieiiiBMXi (54) momcho yAEBjieTBOpHTb AByMfl pasjiHXE&iMii rpyiinaMH 
BOJHqHinb A,B,C TI f,g,aTi p, KOTopwH Mbi 6jAeMTy OTJiHqaTB Apyn. otx> A pyra 
HHAeKCaWH 1 H 2. 

I- an ipynna. - 

Ilycrb c ecTb aiKoropaa coBepmenno nponsBOJibHaH nocToaiiHaa BeAH- 

MHHa. 

IIOAOHKHiVrb 

ig^c 

C\ — — 9,c ) 



( 55 ) 
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noACTaBHBt 3TH BejHqHHbi BT> ypaBHeida (5 4), nojiy*iHRi’b 




f7 — 9i^'\ 


ig^ ~ 




9i cp^^=- 


7~9r^]- 

-fe.c 9,'’]. 


Bc'fewij aTHMTb xpewB ypaBHeHiaMt M 033 KiioyA,OBJieTi 3 opHTbiioJioacHBmH eine 


= ( 66 ) 

TaKHM-BoepasoMi,, ecjiH Me^K^y paBJiaqnbiwa nocTOSHiibiMH HMtioTi> MtcTO 
cooTHomeHio, onpeA-fejiaeMbie <i>opMyjiaMH ( 55 ) h ( 56 ), to BLipaMienia ( 44 ) 


yAOBjexBopaioTT. aaraHM-i, ocriOBiibiMx AH«^‘i>epeepiajibnLiM-L ypaBiieniHMb. 

ycJioBebiH ypaBiieBia ( 54 ) MorjT'b Sbitb, OAiiaKO, yAOBjreTBopeHBi euj,e 
;ipyroH rpyniioH nocToannBixTb. 


II- an tpi/nna. 
OojioacHM'b 


^ (^2 /s — ^2 9^ — C> 


(57) 


Bb aroMB npeABOJiOBKeniri iiepBbie qjieHBi, croauue b'i> KBaApaTHbiXB 
CKOdKaxi. Bb DpaBbiXB ’lacTBXb ypaBHeiiiri ( 54 ), odparaTca bt. nyjib. 

Torjia Ka>KAoe iisb aTHXb ypaBHeHiii mojkho coKpaxHTb cooTB'feTCTBenHQ 

iia A^B yi Oh BC'i ohh npHso^aTb Kb OAnoniy h TO>iy->Ke BTopoMy ycjroBiiOMy 
ypaBHemK) 


f. 


3 _ , , .2 2 P ^ 2 


U2 ~ (K 




P2' 


,( 58 ) 


CatjtOBaTejibBio, ecJin nocTOBBHbia yi^oBJieTBopHioTb ycjtoBHbiMb ypaB- 
HeHifjMb ( 57 ) h ( 58 ), to onaTb rpynna Bbipa>KeHiH ( 44 ) yAOBjreTBopaex'b 
ocHOBHBiMb a.H«i>«>epeHpiajibiiBiMb ypaBHreHiaMb a.BHH;eiiiB. 


TaKMMb o 6 pa 30 Mb Mbi HamjH ;i,Ba pfemenia Hamuxb AH< 3 Exr>epeHpiajibHbixb 
ypaBHeHiH. 


Bse^GMb Tenepb cji'^xyioipia o5o3iia^eiiifl: 


H 


g^y — | 

^2 = ^ — 9%^-^ g^y — \ 


( 59 ) 
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Tor^a, HanpHMtpT., npoaKpin CMi&meHifl mbi gyAeivnb narliTb cjit- 
AjiomiH ABa 'lacTHbix'b p'fenieHia : 

n = Aj^ e'^t 


TaK'B KaK-b HaniH AM^®»epeHo;iajitHBifl ypaBHenia (5) eyTb ypaBHema 
jiHHeHHtifl, T.-e. Bt nnKb ne bkoabt-b hh npoHSEeAema, hh Bbicmia CTenenii 
npo03BOAHBixi>, TO H cyMwa AByxx ‘lacTHbix'B p-femeniw 6yAeTT. TaKJEe yAOBJe- 

TBOpaTB OCHOBHBIMI. ypaBHOHiaMTE* ABHJKeHiH. 

TaKHMb 06pa30MTj AJ*H V H W MBI 5yfleMT> HM'feXB CA'feAyiOlnia SOA'fee 
p'J&meHiii : 

u — A ^ e'^i -I- 

V — -t- i?2 

w =. G ^ e'^y -HH 

Mbi nocTasHAii ceS'fe saAaxeii iiscJitAOBaTb ABUHceeie y noBej^xHOCTH 
seMJiH, T.-e. AJia cjiy^iaa = 0. 

HaAO TenepB A-aa aroro ycxaHOBETB cooTB'feTCTBeHHBia iiorpaimqaBiH 
ycjiOBifj (npH z -= 0). 

npene6pera!i iiaothoctbk) B 03Ayxa btb cpaBeeFiin ci> iijiothoctbk) Bepx- 

iiiixij CAoeB'b BCMAH H npHHHMaa BO BUHMaiiie, qTO iiaTJiJKeiiia y iiOBepXHOCTH 
KaKOi-HHSyAt. aJiCMeiixapnoH axoinaAKii, bsotoS BayTpii TuepAaro xiAa, aaM'fe- 
HflioTi. C06010 A'fcHCTBia npo'iHx-B q[acTeii TsepAaro T'feAa, HaxoABUXBXCH Qm > 
Aaiinaro ajieMeHTa riOBepxiiocTH, orpaiiHqHBaiomefi oiipcA'feJieoHBiH oS'BeM'B 
(cm. § 1 npeABiAymen rjaBBi), n, takI) KaKx iiaAT* noBepxiiocTbio 3eMAH naxo- 
AHTCfl BOSAyXTb, TO MBI A0.1I>KHbl DOAOKHTB HOpMAJlBHOe H KaCaxeJIbHBIH HaTB- 
aieain y noBepxiiocTtr aeMJH paBUBiMH iiyjiio. 

TaK'B KaKB aneweHT'b riOBepxHOCTu somjih iiepneHAHKyjiffpeHB k'b och 
TO, cA-feACBaTejiBHO, coTJiacHo npeABiAyiHiMB oSosHaTemaMij (cm. 
q[epT. (3)), MBI dyACM'b hm'^tb 

X ^= 0 
= 0 

Ha ociiOBaniii hobbixb oSosEaqeHiH, onpeA'feJifleMbix'B <i>opiM[yjiaMH (8 ) h( 9) 

§ 1 npeABiAy 111,00 rAasBi, 




90 


iV 3 = 0 

J 


(61) 


3 tii cooTHoineHifl hm'^tb M'fecxo jiJifl ^ = 0 . 

PasoBbeftiT) TenepE. axn ycjOBiEr. 

Ha ocHOBaaiH 3-ro irax ypaBHenifi (67) h 2-ron l-roHai. ypaBHeeiH(84) 

OaBBI I, MbI SyACMB BM-^Tb 


^ = 0 < 



) 


.(62) 


Ha ocHOBaiiiH ypaBaeniH (60) h (59) mbi tohho TaKJKe HaHAeMX), KaKB h 
paHBiiie, 

dto ^ ^ ^ 


G,i /; e^i -I- Og i 
= C\ i ig, 

Si = -^I lx 


(63) 


BpHxeM'fcj AJia ^ — 0, 


J^ = i{f^oc-^g^y — pj] \ 


( 64 ) 


OxciOAa cjifeAyexx, bxo 


du 


doc 


dv 

dt/ 


du> 

dz 


e'^= [i \A^f^-+- B^g^\ — ^ J. 


0 
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noACTaBHMTb Teoepb aTH BeJiHTOHbi BTb nepBOG HSTb ypaBHeHiH (6 2 ). TorAa 

X e". [i j f. -1- 1 — O. e". [i { -I- -B, . 9 ^ — G, 3 J 

— 29 , C^q^e’^ — 2tJ.(7sj93 e'- = 0 

HIH 

e^x\\i \A^f^~ir-B^g^] — (X -»- 2p.) 2 J -+- 

-+- e^^\\i{A^f^-^ B^g^} — 2[L')G^qJ == 0 . .(65) 

3 to ypaBHGHie aoji>kho BcerAa ninfexL M'fecTO npw ^! = O, npH BCflKi?iXT> 
SHaHGHiHX't CC,y Tl TOO TOJIBKO B 03 MOKHO, eCJH Iiep&M'lHHblfl BGJIH'llIHBr H cr^ 
paBHBi MOK^iy C06010 npH BCflKHXTb seaqGHiax'b EepeMtanBixTb HesaBHCHMbixB. 

TorAa ^pe^^bl;^,yI^ee ypaBHeiaie mojkho coKpaTBTb na o6iii,iB nepeivi'feHHbifi 
MHOJKHTejib e‘^i = e®'3, h mbi nojtyTOMTb hobog yciOBHoe ypaBHeme, cBasbiBaiomee 
weaKAy C06010 HainH nocTOHHHbifl. 

4 >opMyxbi( 64 )noKa 3 biBaK)Ti>, too MOHceTb 6biTb paBHO cr^, npH npoas- 
BOXBHbixx 3HaHeHiflx% y VL t, TOJibKO Bi> TOMi> c.ayia'fe, ecjiH 

f. = f^ I 

.•71 = <72 I 

Px =Pa I 


Btj BHAy aTHXTb cooTHonieHiH, Mbi dyAGMi. BnpeAb riHcaTb axH KOJin^iecTBa, 
paBHO KaKTb H (J, CeSTb HHA6KC0BTE>- "^TO-Hte KacaeTCB 2 j H Sj, , TO OHH MOryT'b 
6bITb paaXHHHbl. 

Tor^a npGAbiAymee ycjiOBHoe ypaBHeaie (65) npHMer'b cji'ljnyiomifi bhai*: 
Xi A^) f~t~ (B^ -I- B^)g'] = (X -f- 2 [a) ^ 2 ^ 2 ] • • ■ 

HaHAGMnb Tenepb Apyria ABa ycjiOBHbiflypaBHeaifl, *noAcraBHBb BOBTopyso 

H TpGTblO HSTb OOpMyat ( 62 ) COOTB^fexCTByiomia BeJlH»THH£»I, aaHMCTBOBaHIlbia 

HSTb rpynnbi ^opMyxT> ( 63 ). 

{S S} ~ t ^2 ^' 2 ) f (<^1 ^ 2)1 = 0 

SH t- fe) - i 5 iC, C,)] = 0 

mm 

■^iSi A (^L ^ 2 ) \ 


(68) 
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IIoj.CTaBHM'B Tenept bb ara BbipaaseHia SHa^rema h (7^ hbi, «i»op- 

Myi-B (55). 

Tor^ia Mbi 5yji:eMi> HM-fexL 


-^2 ^?2 * /* ( 2^1 ^ * ^2) 2i ^ ^ I Cj^ — 2 c I 

■^222 = c -1- C,) — ig q^c = {Og — 2 c} 

BBe.^eM'B cji/iyiomee o^osHaaeflie: 


Tor^a 


H.IH 


H=i 

•/■ " 

A 

B. 


; O2 — 2 qri e 
(?2 


(69) 


■^2 

if 


// 


m 

gB 


(70) 


OCpaxHMCff xenepb kb «i>opMyxfe (67). 

Bxy ^opMyjiy mojkho Mann cart bb cj-feAyiomeMT, bha'S : 

C'lg-J -+- X [i. {A^f-+-B^g] — C^qJ — 2fx [C^ g'j - 1 - ^ 2 ] =0 . 

Bb btomb BLipaaEceniH BTopofi MJieaB, croamin bb KBaApaTHbixB CKO^KaxB, 

BB CHjy cooTHomeHiH ( 57 ) paBeHB Hyjito. 

IIoACTaBXfla eipe cEOAa Bbipa^Kema h C\ hbb ypaBHemi (55), 

noiyqHMi. 

Xc [5,2 _ p—g^] ~ir- 2^, q^^c — 2y.q^C^^0. 

Ho hbtj ypaBHeHia (56) n na ocHoeaHm cooTHomemH (6 6) 




P—g^ 


CA’j&A.OBaTeJILHO 


1 - / ~y — — xz,=-2-*-?^ 5 

Xp 


•2)2 c 




gi^ Xp p ir 

Q2 X -I- 2i-t. 2jji J2. 


2,ig,C,= 2f.g,»c 

q,==p 

Cl apyroH CTOPOHBI hst, 7paBHeHiii (57) a (70) cxfeayeTT., gio 


( 71 ) 
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HJTIl 

-0'= - • ■ ■ -(72) 

CpaBHHBaH aTO BBipajKenie ct> ypaBHeiiieMT) (69), nojiyqHM't 

Ca— 2gic gsCz « 

32 f 2 - 1-^72 

HJ[H 

[P 9 ^ — 2^iC[P-i_^2] — 0. 

BBe^a HOBoe o5o3Ha*ieHie 

m^ = p-^-g^, (73) 

noiyiHMB 

a==4^-c (74) 

BBe;i,eivi'i. Tenept, yAoScTBa, eme cjrfeAyioin,iH eoKpameHiiBiB o6o3Ha- 
^SHia: 

i = I 

} (75) 

. ! 

Tor^a 

X -I- 2f j. — v v; 7 

P 

a, cji'feAOBaTejfjbHo, 

p 2 ) k2~2h2 

^ P 7^) P /t 2 /i :2 

H 

A :2 — 2 /t^ 

. .P_ = 2/j^ 

A -I- 2:\y. \x p 

7i2 


UoACTaBHM'B lenepB sto nocjr'feAHee BbIpaH^eHie bt> ypaBnenie (71). 
Tor^a 


a 


32 


y — i (A;= — 27 i?)i)=] c (7 6 ) 


Cb ApyroH CTopoHbi, BTh CH^y cooTHOineHiii (5 6 ), ( 58 ), ( 73 ) n ( 75 ), 

^7^2 gr^3 „ 7 c2^j2 



JHJTH 
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■= — Ji^p^ 

— Ic^p^ 


(77) . 


IIOflCTaBBB'B dTE BejIH^HEBI Bl» ( 74 ) H ( 76 ), nojyEHM'b: 


H 


a> 


2 qx 
2m2 — 


^2 — — Ji^p^ — i h^p^-t- c — 2 ^ * [2m^ — 7c^ c. 


MbI HMfeeMTb, TaKBM'b OSpaSOMTb, ABa pa 3 IHEHE>IXT> BBipaaceHifl MS Cq . 
HoAC'iaBHB’B BTopoe Hs-B HHXB BB ypaBHeflie (72), 0 npHHHMaa bo bhh- 
Mame, ito 


p-+-g^ = m^, 


nojyEHMi. 






(78) 


3to BbipaateHie aaMB BnoGJitAeTBin noHaao^BTCH. 

CpaBHBBB xenepb o5a BbipaateBia j^Jia Cg n coKparaBB Ha o^miH Meo3KH- 
TejiL c, noayraMB 

4 (j'j = \2m^ — Ti^p^'^ 


HJI0 




[2»t2 — ^;2p2]2 

4«l2 


(79) 


BoBBeABM-b TenepB bto Bbipameme bx. KBaApaTx. 


^2^2 [2ot 2 — 7c2p2]4 

V) ^2 16„,4 


Hbx ypaBHemi: (77 ) mbi ct T^pyroa CTopoHbi, 


~ [m^ — k^p '^'\ ; 

CJltAOBaTeJBbHO 


16m* [m^ — }h^p^~\ [?n^ — h^p^l = [2m® — 


BBe^fl ftaji-fee oSoBHaneHie 

SjAeMt HW'feTfc 


V = ^ 

m 


(80) 


16 [1 — h‘ F’] [1 — F2]= [2 — -p-a]*. 
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Hs-l aToro ypaBHeeia mo>kho nojrj^HTB KOJingecTBO V, KaKi, 
aT'L k H h, T.-e. ot’i> Koe<i>fi>Hn.ieHTOBi. ynpyrocxH X h p. h motoocth p. 

PacKpoGMii Tcnepb cko5kh h cA'feJiaeM'B iieoSxoAHMbia npUBeAenia. Flojry- 

BHMTj 

16 — 16 (/j2 -+- F2-I- \QU^h^V^=lQ — 3 2 V^-^- 2 4^:^ — 87c® F®-i- /c® F® 

HJIH 

jra — 8^6 -pre ( 247 c* — 1 6 h^k^) F* — ( 167 c 2 — IGTi^) F^ = 0 . 

MoAyJiB nonepeBnaro CHtaxia hjih Koe^xj&HpieHT'b Poisson’ a moh^ho, 
KaKB MbI BHA^JIH paHbOie, npHHflTb paBHbIRn> 

Bx. axoMB cjiyaa'fe, KaKL mm yate anaoMB (cm. ti»opMyj[y (77) § 3 
rjiaBM l-oii), 

X = fjt.. 


TorAa, Ha ocHOBaiiiH Bbipaaccui^ (75), 





M npeAbiAyDJ.ee ypaBHenie iipHMexx. CA-feAyJoimii bhab: 

]{sy8 — 8 7c®F®-i-( 24 — F* — (l6 — F^ = 0. 

CoKpaTHBmH axo BbipaateHie na 06iD,iH MHOJKHxeJib 7c® F® h hoaojkhbb 
AJifl yAoScxBa 

7c2 = -£- F® = X, (81) 


nojiyHHMB cji'feAyHJui.ee KySnaecKoe ypaBHOHie a-»d X‘ 

3j,3 — 24x’^-i- 56x — 32 == 0 (82) 

Il3B axoro ypaBHeHia mojkho HafixH %. 

X iiOAyHHxcfl onpeA'feAeHHoe hhcao; noAoatHMB ero paeubiMB a. 
TorAa, iia ociiOBaniH <[>opMyAbi (81), 

F = Va.p/-t (83) 

Ho iipeatAe hIjmb npHCxynaxb kb p-femeHiio KySaHecKaro ypaBHeHia (82), 
BbiacHHMB ce5'fe panbuie, nxo npeAcxaBAaexB coSojeo KOiHaecrBO F h aji^ 
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KaKot BooSme ii.-fejiH mei npe/inpHHJiJiH aobojibho cjighshbih aaa- 

JIHSTb. 

Mei BHA'feJiH paHbine, hto, npH ^ — 0, 

ty^=< 7 ,^-=a—i\fo&-ir-gy~'pt\ . .(84) (cm. <E>opMyji&i(64) h (66)). 


Cji'^AOBaTCJibHO, npoaKpin cM'femeHia KaKOH-HH^jAt* tohkh M. y iioeepx- 
HOCTH SGMJiB, Cl. KOOpABHaraMH X H HpeACTaBaTCfl, na ocHOBaniH ypas- 
HeHiH (60), Bi. crfAy^onAeMi. bha'^: 


%h z= (Aj^ Hh- A^) e° 
w=(C^-ir~ G^) e° 


I 

I 


.(85) 


TaKEMlj oSpaSOMl., eAHUCTBCHHOt IiepeM-fenHOH BCJIHHHHOH BBiiaeTCa <T. 
BosbMeM'i. ToiKy 31 rA'fe imfiyAb wh njoeKOCTH xy btj paacToaHiii r oti> 

na»iaj[a KoopAUHaTij O, KOTOpoe coBiia- 
HepT. 17 . AaeTB no npeAnoAOJKeHiio ci> 

TpoMib seMjreTpaceeifl (cm. qepT. 17). 

O^OSHaMHBl, KOOpAHHaTM TOHKK 3 £ 
qepesTj X E y, a yrojri> 3 £ 0 A Hopes'!, 
a, dj^eMi) nM'feTB 

r = a; cos oc -i- y sin a . 

roro-Bie MomeiiTa t, Bt BHAy 
Toro, iTO ABHmenie otb anHAeirrpa 
pacnpocTpaiiaeTCfi bo bc'£ CTopoiiBi oa^- 
naKOBO, G MoaceT'B 5 eite toieko <i>yHK- 
nien OTB r. 

CJi'fiAOBETejiEHO, iia ocHOBaHin *op- 



MyjiET (7 3), 'no KOTOpot 

m == 


: i I 




OrcioAa npHMO CA'ifeAyeTi', nro 



m 


cos a. 


1. 

m 


sin a 
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m 


<j = i i^mr — pt] 


(86) 


ITpeanojiOMHM'fc Tenept, ’qTO bt, to^kS Jf, bi* paacToaHin r otij 0 h bi, 
MOMeHT-B t, a- RM'heTb BHaHemej onpeA'i-JiaeMoe <>opMyjiofi (86). 

Bo3E.MeMi> apyryio TO»iKy ilfj bb paacTOBHin otb 0 b enpocHMi. ce6a, 
BTb KaKOH MOMeHTB nepcMfeHaa Beinquea a- 6yjieTb niwkTh bt. 3toh hobob 
TO^K t To-Hte 3Ha3[eHie, Koxopoe ona mw-fejia bt. TO^K-fi Hf bb MOMenTi. if. 

JIjih axoro xpeSyexcH, «ito6£>i 

mr — pt = mrj^ — 

Hjn 

m(r^ — r)=p{t^ — t), 

p — r 

m — t 

TaKHMB oSpasoMB, ABHMenie xo^eK-i. BewHOH noBepxnocTH, onpeiffejnemoe 
rpynnoK) j^paBHeniH (85), xpeSyexB, ajh xoro xToSbinpoHXEpascxaBHie r, 
BpeMa — t. 

Ca'fe.aoBaTejiLHO, = ~ = y (cm. «>opMyjiy 80) ecTB hhhto nHoe, KaKi, 

CKopocTB pacnpocxpaneHia ji.anHaro xnna BOBMymeraH baojib noBepxHocixn 
3eMJ!IH. 

TaKHMB oSpaaoMx. <[>opMyjra (83) 

^i.aeT'b naMTj CKOpocxt paciipocTpaHenia KOjeSania noBepxHOcxH senjin. 

Bx> 3xoMi> BbipaaceHia a ecxb KopenB EySaqecKaro ypaBHema (82). 
yexaeoBHBniH 3 X 0 xpeaBLixailHO Bamaoe cooxHomeme, saBMeMCHp’fememeMB 
Ky5ti3ecEaro ypaBHenia 

— 24:X® — 32 = 0.. (82) 

BeaKoe Ky^HxecKoe ypaBHenie BarlieTt. 3 Kopea, hbb KOXoptixT), no 

KpaHiieH M'fepfe, oahh'b KopcHb BcexAa BeinecTBeHHbiH. 

.HerKO BBA^xb, axo x == 4 yAOBjexBopaexx ypaBnemio (82). 
CjI'feAOBaTeJIbHO, OA.HH'b KOpeHb eyAOTB 
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HtoSbi HaHTH Apyrie Kopna, pa.SA'^iHMx ^paBHeeie (82) na y 
Bi> ocTaTK'fe iiojiyqHMB 

3x^ — 12x-i-8==0 

Hjorn 

x"— ^x-+-4=o* 


PtoHMi* Tenept 3T0 KsaApaTHoe ypaBaeHie. 
IIOJiy'IHM'B ' 


X = 2±/4-f=2d=A 


CjI-feAGBaTeJIBHO, 


Z3=2(i = 57735)= 3, 1547 

Z8 = 2(l—i) = 2. (1—0, 07735)= 0,8453. 


JaKEM'B o^pasoMB, Dame Ky^HnecKoe ypaBHenie HML'feeT'B TpH BemecTBen- 
EblX'b KOpHH, npHHeM% BC'i^ OHH nCUOaKHTeJlbHBT. 

CnpamHBaercD Tenept, KOToptiH ubb* bthk'b TpexTb KopneH jAOBJie- 
TBopneT^ ycjiaBiaJtt'i) nocTaBJieHHOH HaMH aa^agH? 

Bropaa 03B ^opEyAi, (77)Aae'iB 

EJin 

3/ = w^2(^ — 

MH eiDie, Ha ocHOBaaiH <E)opMyjbi (81), 

qi==m^{\ — ;)(;). 

H cyTB BejiaqBHbi nojiojKHTejibHfciJi, a noxoaiy bs-b Kopnet ypae- 
HeHia (82) toabtcb toibko Ti Kopna, KOTopbie Meatme 1. 

TaKHxij KopHeii tojibko oabhij, a HMeiioo Vg. 

HTaKi,, 

<‘ = Z. = 2(l— i)=0,8453, 
n 

ya=0,9194. 

CxJ&Ao BarejibHo, 

F=0,9194)7''i (87) 
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Ho y-y, corjiacHo <E>opMyji'£ (18), ecrs hh^to hhob, KaKTb cKopocTb 
pacnpocTpaneHifl nonepeqHBix’B BOJiaTb btj sepxHHXT. cjioaxTb sgmjih hjik V^. 
TaKHMTb 06pa30MT>, MBI nOlJ'qHM'B OKOH^aTeJIbHO’ 

F=0,9194 Fg. . -(88) 

F ecTB BejiH'iHHa nocxoaHHaB h npeACTaBJiaeTi. co6oio cKopocTi. pacnpo- 
cxpaHenia iioBepxHoeTHBix% cencMH'qecKHX'b BOJiHTb. 

3x0 saM’tqaTejibHoe cooTHomesie, a bjih ioiii.ee ca pesyabTaxoMi) xeopiH, 
KaKT* cjE'fea.CTBie ocHOBHbixTb ji.H<i«]&epeHn,iaj[BHMXT. ypaBiieiiiH xeopiH ynpyrocxH, 
npeKpacHO corjiacyexca ei) HaSjiioAeHiHMH. 

^'feHCTBHxejibuo, eeHCMOMexpHBecida HadjuoAenia na pastibiXB. cxami.iHxx 
noKasBiBaiox'b, qxo, npH seivuieTpaceiiiax'^E), baojib nooepxHOCTH seMJiH pacnpo- 
cxpanaioTca ceacMHaecKia bojikbi, coBepuieiieo aHajiorBiubiJi KoropBia 

pacnpocxpanaiorca no noBepxiiocxH boabi, ecin na cnoKotnyio ea aoBepxHOCXt 
epocHXb KaMeHB. 

3xh Bojnbi oxjiHaaiorca cpaBHHxejibHO fiojrbinuM'i) nepioji.oMTb, a, cji-feAGBa- 
xejibHO, Ka ocHOBaniH odmen ^opiviyjtbi (29), h cpaeiiaxeiBuo fiojibmoH 
BOJiiiBi. Bcji'fcACXBie axoro, nMTb iipHCBoeao fiasBaaie nooepxnocmu'bix^ uAudAun- 
WblXH eOAHZ. 

3iiaa noJioJKeiiie 3ima.enTpa h Bpeiaa iipaxo^a a-®huhlixx Boaiix* iia paa- 
jiHqiibia ceHCMHqecivifi cxauaiH, mo>kho JicrKO oopeA'feJiHTB cpedumo CKopocxb 
HXTb paciipoexpaHeiiia F. OKaswBaexcH, txo F iie saBHCHTb otb jiascxoaHia, 
a iioxowy axa CEopocxB Moacexx BTb cpeAHCMB CMHxaxbca BejimHiioS Aocra- 
T03HO nocxoanHoii. 

CKopocTB F Moa^HO onpeA'6- 
jiHXb H no HaSjnoAeiiiHM'B oaooh 
jHuiB cxaiinia, ecjin iiocJi'feAiiaa 
ciiadjKena AOCTaxoHiio MyBCXBH- 
Tejibiibi MTb ceHCMorpaa>OMx>. 

/('t.HCXBHxcabiio, iiycxB iia i/i/^ 
cjL'^AyioiiiieM'b aepxcHC’felS uE’npeA- • 

CTaBiaeTT) co^oto annpenxp'B aeM- 
jiexpflceuia, S w-fecxo iia^jiioAeiiifl, 
a airrnnoA'B ariHneHTpa hjh xaKTj 
HasbieaeMBiH aHmudmmenmjpz. 

riycTb KpaTqaiiraee pascxoa- 
Hie Mca^ay E m E, c^iHxaewoe no 
jLjr'^ Gojibmoro Kpyra, Sy^exTb A, XA'fe A Bbipajiieno bx. KHJioMeTpaxTb. 

rioBepxiiocTiibia ceficMH^ecidn bojuibi AOCTHrHyxx> TonKH B paHtme bcci’O 
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na KpaTiaftmeMy iiyTH JEB. Bthmtb BOjanaMt npHCBoeHij chmeojiij JV^ — 
'W'ellen). BbiOnpaiOT'B na ceHeMorpaMM-fe KaKOH-HnOyAi. ^cho BtipaHceHEsin 

MaKCHWyMT. J^BHSKemH H Onpe^CifejIEIOT’B COOTB^TCTByiOmiH MOMeHT-B 

Ho TO-ace B 0 JiH 0 o 6 pa 3 Hoe flBHHteme ^ohagtij ao B, xote m bb chjilho 
ocjiaSjieHHoi; ^opw^, h no /tpyromy, ;i;jiHHHMineMy, njTaJEJBjBj npoBAH EepesB 
aHTHananeHTpi*. 

SrHMB BOJiHaM'i) npncBoeHB CHMBOJnb W^. Oh'£ npHsoAHTi. nosAH'fee, TaKB 

KaKTE. HMB ^pe;^CTOHT^ DpOHTH BJTI. StcT? A, B OCTB CpOAHiH paAiyCB 

SeMJH. 

Ecjth seMjrexpaceHie AOCxaTO^LHO HHxeHCHBHO, to na ceficMOrpaMMaxB 
MOatHO HHOPAa nOAM-feTHTt BB BOaHaXB TF 3 TOTB-Hte XapaKXepHBIH MaKCH' 
MyMB, KOTOpBlH fiiBIJl'Ii OTM'feqeH'B BB TJaBIIOH HpH BOJIHUXB Wl. CoOT- 

B'fexcTByioiu.ifi MomeHTB nycxB SjAer-L 

CpeAaiH pa^iycB seMJiii, x.-e. pa^iycB mapa xoro-ate oOxeMa, axo a ^ m - 
CXBHXeJIBHblH o5’BeMB SeMJIH, paBOBB 


cji'fe;; 0 BaTejiBH 0 , 


i2=:6371 KHJOM.; 
— 40030 KHjroM., 


MB, CB oKpyraeHieMB h cb BnoJiH-t aocxaxoanoH toxhoctlk), 

27 rjR = 40000 KHJT, 


Ecjtn ^0 ecTB MOiieHTB BBixojta cooxB'feTCTByiomaro ^iBHajenia H3 b ann- 
peiiTpa JE, KaKOBOH MomeerB naMB bb cymnocTii bobco h ne TpeSyexca saarB, 

TO MBI SyAOMB HM-feTB 


= 40000 — A 


Orciosa Haxo;^aMB 


V = 


■jOOOO — 2A 
^ 2 — h 


( 89 ) 


Bia 4>opMyaa AaexB BOSMoataocTB oripeA'fejiHTL cpe^HEoio cKopocxB pac- 
EpocrpaBeHia noBepxaocTHBixB ceHCMHaecKHXB bojihb no Ha^Jito^eHiaMB odnoit 
TOJBKO exanniii. 

Ho,' KpoMife BOJIHB H TFg, HaOjEojiaioTCii HHor;i,a h xpeTtn bojhbi EF 3 . 
3to bojihbi W^, KOTopbia, npHji;fl bb B, npoAOJiataioTB cboh nyxB j,a- 
Jifee H, oOarHyBB BecB aeaiHOH uiapB, cnoBa BOSBpainaioTca bb IIojiHbiH, 
npotAeHHBlH HMH DJTB OjAeTB, OHeBHAHO, 40000 A. 
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HHorAa TaKifl bojihei MoatHo TaKsae oxM'feTHTB na ceaCMorpaMMaxT., h, gcjeh 

MBl CMOHCeM-B TOJIBKO Bl. HHX1> OTOHiAeCTBHTB TOTTb-HtG OCHOBHOH MaKCHMyiVl'B, KOTO- 
pfciH MET naOjiioAajiH bi. rjiaBnot •sas'fe npu BOJoraxT) a onpea'feJiaTb cooTEtr- 

CTByiOIDtiH MOMEHTE ^g, TO H 3THMH BOXHaMH (IFg) MOBKHO BOCnOJIESOBaTECil WB 
onpcA'fcJieHifl cpeARefi bojihihhei CKopocTH V. 


r(i, — g = A 

V{t^~-Q = 40000 -I- A. 


OTCKDAa HRl'feeMT. 


F== 


40000 
— *1 ’ 


( 90 ) 


B[3t> HaffjioAeHiS IlyjiKOBCKOft ceiiCHBiecEoS cxaHi^iR npa SleccHBCKOMa 
aeMJteTpaceHiii 15/28 XII 1908 r. nojiyjajroet (no IFa) 


r= 3 . 58 ."“-/„... 

% 

^pyria HaOjEOAeiua iiphboabt'b kt> 'inejraMT,, mbjio OTXPiTaiomHMCH oti. 
TOJTEKO ’qTO npHBeAeHHaro. 

TaKHM'E o 5 pa 30 MT>, iioBepxHOCTHbiH ceHCMHqecmB BOJHbi TpeS^yioTT,, npa- 
6 jH 3 HTejiEH 0 , 3 " 8 “ 51 “, bto 5 ei oOomyTb bgce seMnoH aiapb. 

Mbi bha4xh paebine, qro cpeAnaa BejiHqHna CKopocTU pacnpocTpaiieeik 
iionepe’XHEix'b bojiiit> Fg bte BepxnHx% cJiDaxE sohjih paBua 4,01 ^ 

TaKHM-E oSpasoMB, no <E»opMyjili ( 88 ), mm aojibkhm 6 ^eijih- 5 ei hm^tl 


F== 0,9194 X 4,01 = 3 , 69 "“Vo.« 


Corjiacie axoro pesyaETaxa cb parric iipHBeAeeHEiME thcjiom'b mo>kho 
cnaraTb secEMa yAOBJteTBopHTejbiiEiM'b. 

IIoiHaro corjiacia h omnAaTb ^eijto aejibsa, TaKB KaKB mbi cpaBEHEaeMT. 
SA'fecb roJTBKO cpeduifi Bejanquebi cKOpocxe#, a cb TiMB ne no^Je^KPiTB 

COMH-feHlH), qTO KaKB TaKTb H F, AJH BOAEl B CyUlH AOX^KHEI 6bITb paS- 

JIHHHEI. KpOM '6 TOrO, BpH BBlBOA'fe 4 > 0 pMyJIbI ( 87 ), MbI npiIITflJ[H Koe<i>«>Ha.ienTB 
Poisson’ a paBHEiiviB-^- 

Kb flOTaJibHOMy n cncTeMaTHTecKOMy HsyTemio Fh Fg, a TaKHce 

H Fj, BT> SaBHCHMOCTH 0TB reOXOrHneCKHXB B <E>03HBeCKHX'b OCO^eHHOCren 
BepxHHXB cioeBB aeMjrir, coBpeMeniiaa ceftcMOJioria, kbeb coeepmeeHO Moio^aa 
iiayKa, eme ne npHcxynajia. 
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BblffCHHBT. BOUpOC’B 0 CKOpOCTH paCFipOCTpaHesiH nOBepXHOCTHLIXTj eefic- 
MBTCCKHXT, KOJieSaHiB, pascMOTpHMT, djiffate xapaKTept flBHateHia qacTHn;'b 
seMHOH noBepxHocTH npH noaoSaaro po;ia BOBaiynieHiaxT.. 

upoaKpift cM'Im.eHia v is. w EaK0E-HH6ya;i> tohkii Td mbi hm'£jih 
rpynny ««opMyxT, (85) 


TA'fe 


A 


u = (Aj^-i- A^) e° I 


-+- 6° > , . . 

(85) 



a = i\fx -*-gy — pt] 

(84) 


xenept, na ocHOBaniH npeA.BiAyin.HX’i) <i>opMyx'B, BbipaTKeHia jijiji 

-A^, -I- H O; -I- 

<0^opMyjibi (55), (6 6) h 70 ^aiOTi,: 




= igc-*-gH=g\ic~i-H\ 

# 

Cj -I— G^= C-+- C3 . 

Ha ocHOBaHin-ate ypaBHenin (72) n (73) 

a= 


cjiiAOBaTexbno , 


JS . -r-r 


Cj = — gj c - 
Cl. apyro# cropoHM, no «.opMyjif. (78), 

H= — ifl- 


. m 2 „ 


cji^EIOBarejiBEro 


i. 

2 m2 J ^ ’ 


H 


ic H 

1 - H — ic{ \ — 

-fl- 

1 


L 

l 

^ u 


2 




^2 ^2 
m2 




G,-t-a 


— ffiC 

S[— 

1 


. »n2 


m2 




22 

-I- m 

1 Tc^ 

^ m2 


[-i{i 

(1- 


1 

"2 m^/J ' ^ 


1 7c2p2 




')] 


2i 22 


■Wl2 


g.c. 
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Ho HSt «i>opMyjii>i (79) cJi'feAyeT't , hto 





4m^ 


m2 


7i;4p4 

4'»i4 


HoACTaBJiafl axo BtipaaKenie bt> npe;ibiAymyto <i»opMyjiy, HaHAeiM'b. 



2 92 

[1- 

1 

2 m2 

T 7c^ 


1 

ft2 p2 r 

Z:2p2- 



2 ' 

22 1 

_ 2m2_ 

1 • 


^ 

4»n4j 


IIoACTaBJHa em,e cioj^a BbipaHceeie hstb BTopoii ua'i <E>opMyji'i> (7 7) 


ml / 1 


OyAeMTb HM'iTb 


/ 


A:2jt;2 

Hi2 ’ 


a -*-a = ~ 


1 X2p2 


^2 

2m2 


2 2 m 


)/■ 


X:2 j5;^2 

Wl2 


BBejiGM-B xenept, coKpamenia, cjil^Ayiomifl oOosHa'ieHia : 



(91) 


Tor^a Mbi OyAOMb OKoa'qaxeji.no HM-fexi.: 

ji, —I— j4.n = i Pi 

1 . ^ 1 

FA'fe 

m = V -fr- . 

npeoCpasyeMb xenept BbipaaceHio 


(92) 



j3i} = i ^ 




X 
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Mbi BHA-fejiH paHbme, ^to ecTB hk^to neoe, KaK-B pascToanie 

r TO'iKH Ha noBepxHocTH seMJin anBaeHTpa seauieTiiHceHia. 

Cji'feii.oBaTejBHO, 

(T = i(mr — pf). 

BseAH, ;^JIa coKpaiii,eHm, eji'feayiomee o^oaeaHeaie: 


mr — fx ^gy ==y, (93) 

MBI, Ha ocHOBaHin 4»opMyjiBi Mo as pa, 6y;^eM'B niai^TB: 

e® = e* =z cos (y — p^) -§- i sin (v — pt) 

MB 

e° = cos {pt — y) — ^ sin (pf — y). 

IIoAeTaBHBi> ajy BejiH^HBy'' bx ^opMyjBi ( 85 ) h, npHHHMaa bo BUBMaaie 
cooTHOiiieHifl(92), nojiyqHMi) ^ 

”=*ir,c«s(pi — Y) -H^rjsiii(p«— y) 

® = * -s-'f'x “S — t) i- sin (pt — y) 

ii’ = r^cos(pt — y) — iTjSinOi! — y)- 

B.o u, V n m ao CBoeMy «H3BqecKouy cMticjy jioji®hm Oiixi. BejHnEHaHH 
BemecTBeHHBiMH, a noTOMy hli h oxKHHeMi Bi. npeabwyinHxT, E&ipaHtem/ixx. 
MfiHMBie HJECHBI H HOJIOJKHM'B npOCTO 


« = ^rjSin(yi_ y) | 

® = ^>"jSinOi — y) I (94) 

W = T^ cos (jpf y) j 


Mbi npHXOAHMB TaKIM-L OSpaBOMI, npHMO KX npOCTBlMX rapiUOHHHeCKHM'B 

KOJieSaHiHMx, T..e..nojiyqaeM-B noeepxnocmuuE cuuycwidaAhHun eomm, npa- 

HeMB, eCJIH MBI oOOBHaHEMX COOTB'^TOTByiOmiH HepiOA-B BOAHM HepeBxV, TO 
oyAeMX HM-feTi. ? 



TaKX EaKX mbi IipOCTO OTKHHyjIBI 


qaeHBi,HM'§iQm,ie MHOHeHTejfeMB to hbao 
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BceTaKH HenocpeACTBeHHO y6'£;iHTi>cfl, ^to rpynna <&opMyji'i» (94) A'^SeTBHxejibHO 
y;;0Bj:eTB0pfleT'L HaniHM'B ocHOBHBiMTb ji,H:4>^epeB[H,iaj[i>Hi»iMT> ypaBHeHijiMi> (5). 


^ = kHif . I® ii. Aw 

dt^ p dx p 

ii Av 

p di/ P 


w X HH ;j. ^9 

p ds p 


( 5 ) 


H norpaHHqebiMT. ycjioBiHMTb dAjfi ^ = 0 



(4>opMyjiBi (62)) 


Kor^a z OTjiaqaexcfl oxx* 0, to 

= e- 2a « . Qi { cos {pt — i) — i sin {pt — y)\ 

n 

e^'2 = e~~ ’ fx-*-g%j—pt } _ qz ss | ^ gj^jj ^ ^ ^ ^ 

Cji-fcAOBaTejiBiio, Mbi AOJOKHbi noJioJKHTB BB o^ineMB cjiyqa'fe 

u={Aye \ cos {pt — y) — i lAie'~^^^-i-AQe~^^^j sin (pi — y) 

cos (pi— y) — ^^ sin (pi— y) 

w—lCj^ cos(jp^ — y) — i \ G^ sin (pi — y). 

TaKTb KaKTb Aj^, A^vi B^, corjiacao •©opmyjiaM’B (55), (70) h (78), cyxb 
BBJiHqHHBi MHHMBiH, a H G^, corjacHO <®opM[yj[aMT> (65) H (76), BejraqHHbi 

A'feBCTBHTejrBHBIB, TaKB KaKB U, V Tl W, HO CyiIl.eCTBy A'feja, HO MOryTT, dblTb 
mhhmbimh, to mbi bt* oSmeMi. cjiyqa'fe AOJiBtHBr, na ocHOBaniia npeflbiAytn.nx'b 
cooTHonieHit, nojioatHTB 

u — — i -+- A^ 

V == — i[B^ -I- B^ j sin (pi 
w = -f- j G^ e“S^i ^ -i- 6^2 cos (pi 
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JlerKo yS-feAHTbCfl, hto 3th BtipaaceEiifl, npn ^ = 0, h, npHHHMafli bo bhh- 
Manie cooTHoineHia (92), npHBOAMTTb HMeHeo ki> oopMyjiaMT> (94). Tenept 
ocTaeTca tojibko y6i&AHTbca b-b tom-b, ^to bth o6iri,ia BbipaaKCHia ajih u, v ji w, 
Onpefl^JIfleMblH ypaBHeHiaMH (95), A’tfiCTBHXeJbHOyAOBJieTBOpfllOT'b OCHOBHblMt 
aa^^epeHuiajibHbiMB ypaBHeaiBMTb ABnaceHiH h xpeMTb norpaHii'iHbiM’B ycjio- 

BiaMij. 

IIojiomBBiiia B 1 . ocHOBaide BbipaaccHia (95), saHMeMca oi]pe;i;i^jieHieM'b 
paBJiaqHblXX npOBBBOAHblX'b. 

nojOBKBBina, coKpameHia nncBMa, 

m.= \ 

= I (96) 

e = j Oj e-2i* -I- Cj e-*!'®} , J 

Sy^eMt HM'^Tb 

sin (pt — y) 

^ = p^ ifQ sin (pt — y) 

^=—p- (Scos(p^— j). 


^ajiie, HJita b'l BH;i,y, qro, Ha ocHOBaHiH ^opmyjibi (93), 


dx 


= f 


nojryqHMTa : 



^ == -f- /* 3( cos (pt — y) 


l/Cir « , 

— = -i-^^9tcosOif — y) 

— =: sin (pi ~ y) 


d^u 



sin (pi — 


r) 


d^u 

dj/H 


9^ i % sm(j?^ — Y) 


u 


i A^ e -i- A^ e sin (p( — y)* 
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Cji'fe;i;oBaTejibHO, 


An 


u 


^2 u ^ u 
dy^ '* ds^ 


^^^-i-?n2 51]sin(i}^ — y) 


^[l2x 


m 


']A,e 


—qxz 


ISs 


m 


.2 j ^2 6 ^2 « j sill Y). 


Tohho TaKsce flatAeMTb: 

|| = -+-/^a 3 cos(j)j 5 — 7) 

^ = -»-5ri33cos(i)!5 — y) 

= -i- i -+-- 22 Sg j sill {pt — y). 

•J-2 = -»- ^ sin {pt — y) 

= -+-^3 ^ gj sin (i)i5 — y) 

^ = — i - 1 - 22^* ^2 sin ( 2935 — 7 ) 

= — i[{2^2 — :g^e”-9i2' sin {pt — 7). 


^=f(Ssin(^35 — 7) 

|^=(7<5sin(2935 — y) 

^ == — i^i ^ «2 ^2 (2>^ — 7)* 


^ = -— r ^ cos ( 2 ? 35 — 7 ) 

— peaces (29i— 7 ) 

= ISx^ C, -.- 2 ,^ O, cos {pt - 7 ) 

Aw = [(^,2 — m®) (7, 6 “®!^ -I- — m2) C^ cos (29i5 — 7 ). 


^aJite 

e ^ -I- ^ -i- g = -+- i jifst -I- ^ 93 | cos (jP! 5 — y) 

— {2i "" -*- 9 . A I — T) 
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cos(p<— y). 


OxcioAa HM'&eMx 

I ^fl\ifA,-,-igB,—q, (7.| -v-{ifA,-,-iaB—q^ C,| sia(pl— f) 

%=glW-i^->-i9Si 2, 0,1 -t-\ifA,-i-igB^ — G^] e~'‘^‘] sin (pi — y) 

51 = [-2i O, [ OJ «-«='] cos (iJi-y). 

noaerasHMi Tenepi, HafijieEHbia Biipaatema bt, AHi-^epeHniaitHbia ypas- 
H6H1B ( 5 ), HaBBHaa Q/h nepearo hbi* hhx'b: 


l^\iA^ sin (jpt—y)-. 


- / [ { ifA^-^igB^ ~ C\ \e ' 


\tfA^ -t- igB^ — G^] e sin — y) — ^ [(g^ 2 __ ,^ 2 ^ 

— w.^)iA^e~^^^]%in{^t — y). 


Mbi B0[;^HM'I,, hto sin {pt — -y) bxoabti> o5iii;hm'b 


TeJIfcHO 


MHOSESHTeJieM’B, CJI’fe^tOBa- 


L|_p. _ f (2,»_ «>)} ^ ^-^.f[fiA, (7,1] 

-( ^ ^ f IfiA^-i-giB^ — 2j C'j}]e~®^*= O. 

Tenept asB npe^abiAymaxi. €>opMyji'i> mli ainteMx 


, 2 . 


ifc j 

^ «>opMyjiBi (65) 

■q^c' ^opMyjiBi (66)) 


m\ 

gsj 


€>opMjjibi (70) 


HB-B oopMyjibi (72) 



IIoACTaBHB'fc aTH BejiHHHHbi BTE> npeABiftymeo ypaBaenie, h, npHHMMaji bo 
BHHMame, blto i^== — 1 , nojiyHiMi) 

Cf ± (2^2 _ { _ f 2 _ ^^2 j j cT^X ^ 

^ iHf [—^2 __ ^ (2/ — m") -H- -H = 0, 

HjiH, coKpamafl na f\ 

c jjp® -+- — ( 2 / — e -I- —{<1^ — »22)J e =: 0. 

Ho, BB cHJiy cooTHomeniH (75), 


\s. 1 

ClijlOBaTeJILHO, 

c [f -,- ai^] e-3i * _ iB[f ^ 6-^“ = 0 . 


Ho H3i> <i>opMyji’i> (77) cj’fcAyeTi), qro 

— ^2] 

A2 I 

g2^-w2 2 j 

fc2 J 


(97) 


IIoAcraBJiaff an BeiH’aHHi.i, mbi ySfcKAaeMca b% tomb, aro nepBoe ksb 
H amHXT> ocHOBHBix'B AH«>«>epeHn.iajiBiibix'i. ypaBHemfi Sy^eTt y;i;oBJieTBopeHO 
npH BCHKHXTb sHaaeidaxTb it;, 2/, -s' h if, a npH tomb ein,e npn bcbkhxb BHa’qeHiaxB 
G H ra'fe. iH, BB cHJiy cooTHOuieniff ( 78 ), octb BejinaHHa BemecTBeHHafl. 


05paTHMCH TonepB ko BTopoMy aat jiH^&^epeiin.iaJiBHBix'B ypaBHOHii (5). 
no;i,craBJiaa bb Hero parfee HaHAeasBia BejiHaanw npoHSBOj^abiXB, noxy- 
thmb: 

\iB, sin (pi— y) = ^ ? [\if\-^iBB,—q, O', j 

- 1 - \ifA^ -I- igB^ — q^G^] sin {pt — y) 

— ~ [(g/ — m 2 ) -f- {q^ — m^) __ y 

r 

sin {pt — y) Bxo;i,HTB omiTb o6iii.emb MHOHmxejieMB. 
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HTaKTb, 


(o'/ — 


Q — p2 — J± (^^2 — i;g ^ 

Q_p2 _ „ ^2)| 


X —1“ j-^ 
. __ 

X IX 

' p~ 




MET. Ha ocHOBaHiH T’lix^-Hce paH'Je ycraHOBjreHHMXTb cooTHOEaeniH, 


os [i>“ -+- -j (3/ — "*’) -+- le/ — P — 5 ^ 13 « 

ifffl [— 2)» - I (?/ — m^) -*- ^ [p -^-g= — w^i] e' 


MH, coKpainaa Ha 


X-4-2jji 


6 — iH -+- e 


Ha ocHOBaiiia cooraoineiiiH (97) h 3to B&ipaHCCHie Bccrii.a TO>Kfl;ecTBeHHO 
paBHO HJJTEO. 

• PaacMorpHMB Teiicpt iperte ypaBHeiiie A-ifl w. 


-p^lCj^e ®2^jcosO^ — T> 




q^{ifJ,~+- igB^~q^C^\e cos {pt — ^ ^ [{q^^ — 97/^) e' 

■ e ~ cos (p t — y). 

TenepB yate cos {pt — y) bxoahtij o6iii,nMi> MHOHJHxejieMTj. 
Cji'i&j;oBaTexLno, 


- f (2/ - »^)) <4 - ^ [if A, ^ igB, _ 64 ! ] 6-^^" = 0 . 

SaMiEBBT. BT) OTOM’B BbipaateHin A^, H Hg, ^2, cooxBtTcrByic.' 

IHHMH BBJIHHBHaMH, Syjl.eMls bm'£ti> 


({/l^ Wl^') 


% \p^ -♦- y {q-^ — vn^) - 


( /2 g2 


Qi\ e 


m2 \ 




m^lle — 0 



Ill — 


HOT 

—a , [?)» -•- — f C3.*— = 0. 

JlerKO BHA^TBj ’9T0 H 3TO ypaBHCHie ^yAQTTb TOatA^CTBeilHO yAOBJieTBOpeHO 
npH BCflKHxi* 3Ha^eainxi> nepeM'fceHbiX’i. iiesaBHCHMBix'i) oo, y, z 'a t n npn bcb- 
KaXT* SHaqeHiflXTb nOCTOHHHBIX'Ii c H iH. 

PlTaKT), Mbi yS'feAHJiHCb, 'iTO rpjnna BsipaaceHm (95) Ai^ficTSHTeJibHO 7A0- 
BxeTBopaeTb HamHMb ocHOBHBiMb j^H<i'C»epeHii,iaxbHbiM'b ypaBHeniaMT). 

nocMOTpHMb Tenepb yAOBxeTBopaiOTb jih ohh iiaraHMb TpoMb norpaeH'?- 
HbiMTi ycJioBiflM'B H iia'iiieM'b CTb iiepBaro hstj hhxt>: 

JV3 = XO -+- 2fx = 0. 

•* A dw 

no;^CTaBHM'L cioAa pae'fee BbiBeAesHbia Bbipaacema ajib 0 h 

Ilojiaraa yace renepb ss = 0, cji'feAOBaTexbHO e = e == 1, nojiy- 

aaMb 

X [ jif^i - 1 - igB^ — 3i Pii l»/'A -+- — Ja C^i] cos O* — T) 

— 2(jL[jjOi-i-g2CJcos(jj« — r) = 0- 

COS (j>t y) BXOABTTb 0 SlII.TIlVI'b MLUOHCHXeJieM'b. 

Ci'feAOBaTeibHO, iioACTaBxaa BM'fccTO a t. ji;. cooTBivrcTByioiuia 

BHaaeHifl, 6yAeRn> nartTb 

X [{ — p — jp -t-gr2 — m^W — 2p. [ — -t- Him^l == 0 

Mjna 

c -I- 2 p. — 

Ho BBT* «I>OpMyjlbl (78) MbI HRfteMT. 

(f 

HoAcraBJifla ary BejnaHny h eoKpamaa Ha c, nojiy'iHM'B 
X \q^ — -f- 2 [a \q^ — — 0 

^ . ( g ^2 /. 2^2 _ 0 . 


BJin 
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Ho H3i> ypaBHeHifi (75) mbi irM-feeMt 

2{J. 

jl 

a HSTb nepsaro HS-B j^paBHeHiS (97) 

==: — 

cJ'feAOBaiejrBffo, 

±1^ . (^^2 __ ^2) ^ 7-2^2^ 

raKHMB oSpaaoEB, nepeoe norpaHH^reoe ycjiOBie y^iOBJicTBopeiio. 
Bxopoe norpaHHHHoe ycjiosie ^2 = 0 TpeCyeTi.^ ^toSbi 5bijio 


du dw 


0 . 


MH 


BtJTH em.e 


dss dx 

IIoACTmMa coorB'tTCTBj’-ioinia BeJiHqHHBi, BaxoinMi* (npn ^ == 0) 
Ma A & -^ 2 ! sin — y) -H- f { (7, -I- Oj, } sin (p( — -') = 0 


29,c-^-{fe-^-s}*^f=0 


IIoACTaBjiflB cioAa SHaieeie iH hst* <f.opMyjisi (78) a coKpamafl na c 

— 2?i 93 (92^ -*- >»^)( 1 — 4- ) = 0. 

Ho, H3B> BToporo HST. ypaBHeHia (77), 

= — k^p^=2m^(l — ~ — 

\ 2 on^ j 

a, H3X ypaBHeeiH (79), 

9i93=[1— 

HojieTaBaflfl, iiojrygHMT> 

- 2 [1 - [l _ i ^gSJ = 0, 

r.-e. To;Kii.ecrBo. 

TaEHMi) o^pasoMi) z BTopo© norpaHHHHoe yeaoBie yjiOBjieTBopeHO. 


, no- 
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TpeTbe norpaea^Hoe ycJiOBie =; 0 rpedycTx, »3To6bi 6 mjio 

dw dv ^ 

dy * dz 

IIoACTaBJiHa cooTB-feTCTByiomiB sna^enia iipoasBOAHBixB (;i;jia 0 = 0), na- 
g{C^-^ sin {pt — 7) -i- * {q^ q^B^} sin {pi — y) = 0 

njin 

^ {— ^ i -1-^32: iZ} = 0. 

CoKpaxaMt na g; xor^a 

SaMinaa q^_q^, iB. a (m® -i-gy cooTBfccTByiomaMH paH-^e BBiBeAeHHWMa 
BejraaaHaMH, 5 yAeMx> aM'^IsTBi 

9ro BBipaacenie TaKxte Bcer^a TOJKAecTBeHao paBHO nyjiK). 

HTaRTb, iviBi bhahm'BjMto Bbipaacenia AJfa u, v vi onpeA'tJiaeMBia ypasae- 
oiflMH (95), yAOBJieTBopaioT'B, ae tojibko TpeiwB ochobhbimtb A^^^^epeHniaiB-r 
BBiMi. ypaBHeiiiaMB ABaaienia, ho h Bc-feMB TpeiMB norpaHHaHbiMt ycjioBiflMTb 
AJia js== 0, crliAOBaTejiBHO, ona yAOBJieTBopaioTi* BcfemB jcjiCBiaMi. nocTas- 
jieHHOH aa^aan. 

Hbb aTax-B-Bie odianxi. BBipaateaiii nojiy^aeTca, nojaraa b-b hhx'b 0 ==0 
M npHHHMaa bo BHHMaeie cooTHomema (92), rpynna <E>opMyjnB (94) v n 

w y nosepxHOCTH seMaa: 

w==-^riSin(i9?5 — 7) 

t; == -^ Pj sin (pt — 7) * 

w = Fg cos (pi — t) . 

BosBMeMB TcnepB KaKoe-anCyAB aanpasjieHie OM" Ha noBepxHOCxn seMJiii, 
cocxaBJiHioipee yrojiB a cb ocbk) x-ob-b (cm. npeABiAymin 'aepTeaKi. 17). 

Mbi BHA'feJiH paHbine, npac bbiboa^ BejiannaBi cKopocxa pacnpocTpaneHin 
nOBepXHOCTHBIX'b BOJIUTb, HTO 

f • 

-i- = cos a 

m 

-^=z sin a, 


8 



114 — 


cM^^OBaxeaifeiOj ropU3d>fiTajii>Haa npoaKE^iji s cM'^fem.eHifl to^kh M coBnaAaeT't eTE> 
HanpaBJieHieM^ pacnpocTpaffeHia noBepxeocTHon boihbi, iipH*ieM'b BejiHanHa s 

5yAeTT> paBHa 


HTaK-B 


a 


s = Pj sin (jpif — 7 ) I 
s== Pg cos {jpt — 7 ) I 


( 98 > 


TaKHM-B o5pa30Mlb, iJattB roptiBOHTaJifcflaa, TaKB vi BepTHKajrbHaa npoaKi^iBC 
CM'&meHifl TOBKH M yflOBJieTBopflioTTb saKOHy rapMOHHiecKHXB KOJie^aHifi, so 
MeacAJ 3TKMH ABHatemaMH ycTaHaBJiBBaercH pasnocTB <i>a3x paBHaa TaKBaro, 
KorAa, sanpHMipB, s MaKCHMyMB, w pasHO Hyjiio h saoOopoTB. 

PopHBOHxajbHoe CM'tm.eHie s coBna^aeTB, KaKB mbi bha'^JIh, cb aanpas— 
jieEieMi. pacnpocTpaHenia noBepxHOCTBoa ceHCMHiecKofi bojihbi, a BepTHKaxs— 
Hoe w KB BTOMy BanpaBJEeHiio nepneHABKyiapHO. Mbi HM'feeMB, TaKHMB o5p€t— 
30WB, BB 3TOMB cjiyia'fe KaKB 6bi HaJosKeme bojibb abjxb xhoobb — npo— 
fl^oJibHMXB n nonepeBHBixB, npHBeiviB, bb OTJiHBie otb boxbb, pacnpocTpaBHto — 
mHXCH CKB03B TOXEEXy SeMJEB, 06 a THBa BOJHB ABHBCyTCfl DO BOBepXHOCTH SeMJIS 
CB oduoH u moH-owe CKopocrbio V. 

Pj H Pg npeACiaBJiBiOTB coSoio aMB-siixyAbi cooTB'fcxcTByiomHXB Koxe^ani ii , 
npH’SeMB BeiHBHHbi atHXB aMdXHTyAB onpeA'fexaioxcH oopMyxaMH (91): 



1 Ic^pi 

2 m 


C 



USB «>opMyjiB (98) cjfeAyexB, bxo 


( 91 > 


I 

r^a “*“1^2 

•x.-e. BacxKBbi ttOBepxHocTH seMxn onncbiBaioxB •X'aKXH'iecKii, npH BpoxoA'fc no— 
BepXEOCXHbIXB CefiCMHneCKHXB BOXBB5 aXJHDCbT, AXH KOXOpbIXTb Pj^ H Pg 6yAyTTE> 
cooTBfetCTByioiAiH nojiyocH. 

Pj H Pg nponopuioHaxbHbi c, Koxopoe ocxaexca y nacB noKa coBepBieaso 

KpOHSBOJBHLIMB. 

HaBACMB xenepB oxHOiiieHie 3 thxb no:iyoeeH&* 

I2 
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Maij BTopot 0311 <i>(>pMyjii> (91) cji'fcyiiyeTi., '9X0 



1 

2»l3 


..(99) 


Ho Mbi BHA'feJiH paHEme, qxo ^—V is. Ik^ F^==3;^ (cm, <E>opMyjiEi (80) h 
(81), xA'fe / ecTE KopeHE Ky6H9;ecKaro ypaBHema (82), bx. opejPinoJioaEteHiH, xto 
Koe«»<t>Hii;ieHT'E Poisson’a cr=:-i- 
Gji’fefl.oBaxejiEHo, 

jp2 



HxaKX*, Mbl BHAHMX., ^TO aMriJIHTyAM A^^fiCTBHXeJIbHEIX'E ropHSOHXaAEHEIXTb 
H BepXHKaJIbHElXX> CM'fememi^TOXKH 3eMH0fi nOBCpXKOCTH HaXOABTCa B'E DOCTOan- 

HOMi* cooTHoraeHiH Apyri) k-e Apjry, npHieiwE aMMHxyAa ropHsouxaxbHaro 
CM'imieHiH cocxaBJiaexE, npnSxHaiixejiEHO, 0,7 aMiiXHTyAbi cooxB'fexcTByioni;aro 
BepTHKaxbiiaro cMlmeniH. TaKniviE o5pa30ME, bijihucbi, no KOxopbiME coBep- 
inaeTCfl ABHSteeie xo'9Kh JMT, npe^cxaBjiaioxca pacTBHyxnMH be BepxHKaxEHOME 
HanpaBjeHin:. 3 xoxe HQxepecHEm pesyxbxaxE BbixeKaeTE KaKE cx’feAcxBie aa- 
niHXE ocaoBHbixE A0<i&<i'epeHn,iaxbiiEixE ypaBHeniH ABHiKOBia, npH rHnoxes'fe 
HsoxponHocTH BopxHHXE cxocBE 3eMXH. Be cjiy’qaij aaHsoxponiHj noxynaxcB' 
u'lcKOJiEKO HBaa, Meabinafl, BexH^Haa AJia OTHomemfl aMnxaxyAE ^ 

8 * 
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. GnpaeeAJiHBocTi) ^opiviyjiBi (100) He yAaJioci. eme nofl,TBepaHTb onbixHBiM'B 
nyTeMi., TaKt KaK-L eSjihbh annHeHTpoBi. aejaeTpaceniH He coSpaHo eme ^ocxa- 
TOHHO HaaeatHaro Ha^Jifo^aTejiBHaro- Maxepiajia, hbe Koxoparo mojkho 6bi Gbijio 
BB iBecxH BejraHHHy ucmunnou ainMHiyABi ropHBOHxajiBHaro h BepxHKaJiBHaro 
CMimema tohkh seMHot noBepxHocxH. BocnojiB30BaxBCH-me am osHanenHOH 
p-fejiii Ha^jtoAeHiflMH oxAajieHHBixx. cxaHHiH, rjifk HMtioxca naAeacHBie cencMO- 
rpa^Bi, He xaKTb yate npocTO. 

BB TOMB, HXO, CB yBeiHHeHieMB paBCTOAHiS OXB BHHAeHXpa, HSM'fe- 
HflexcH H 3HepriH KOieSaxeiBHaro ABHaKeHiaiBO-nepBBiXB, oxXoro, hto axa anep- 
ria DOBepxHOCTHBixB BOMB pacnpeA^jiaexcfl no KpyraMB pasMHH&iXB pa^iy- 
coBB, a, BO-BxopBixB, BCJi'feACTBie HeHafi-featHaro BJiiaida aaxyxaHia, npnqeMB 
Koe4>^HaieHTB saxyxaHifl MoatexB 6 bitb paajmxeHB am ropHsoHxaABUBixB n 
BepxHKajBHBixB K0jie6aHiH. KpoM'6 Toro, ecxB cme yKaaanie na to, hto, no 
M’fep'fe npoStra ceHCMnnecKon bojihbi baojib noBepxnocxn somjih, h'^ckojibko 
HSM- feeHeTca h caMBin nepioAB KoieSaiiiH. Bci^ axn BonpocBi ne AOcxaTOXHO eipe 
HSCJi'feAOBaHBi, a noxoMj naAeatnaa npoBtpKa 5>opMyjiBi (100) ne mohcctb Obixb 
noKa eni,e npeAnpHiaxa. HiKoxopBia HOB’feSmia AanoBia no axoMy Bonpocy npn- 
BeAenbi, OAnaKo, bb Konn.'fc rjiasBi VIII. 

Bb 3aKjnoHeHie,pa3CMOxpnMB, KaKB HSMifenaexcfl aneprin noBepxnocxuBixB 
CeHCMHXeCKHXB BOMB BB SaBHCHMOCXH OXB paSCTOHniH A AaHHOH TOHKH AO ailH- 

neKxpa h KaKB mohiho onpeA'feanxB h 3 b HaSjuoAeBifi Koe4'«i>Hii.ieHX’B aaxyxaniH 
noBepxHOCTHOH cencMnnecKOH aneprin. 

PascMOxpHMB, HanpHMipB, cjiynan ropnsonxaJiBHBixB KOJieSaHii. 

06o3HaanBB Tepe3B a HCXHHHyio aMnjinxyAy ropnooHxajiBHaro CMtipenia 
TOTKH seMHOH noBepXHOCTH, a nepesB T cooxBtxcxByioni;iH nepioAB KOAeSanin, 
MBi, na oCHOBanin <j>opMyj[Bi (3 5), noAyxHMB cj-feAyiomee BBipaatenie am coot- 
B-feTCTByK)ni,eH BeinnnHBi aneprin J: 

(35) 

TAt C ecTB H-feKoxopBiH MHOHCHxejB nponopii,ioHaABiiocTH. 

PascToaniK) A ao annAeHxpa cooxB’fexcxByexB Ayra Soabmoro Kpyra.'O', 



B ecTB paAiycB aeMHoro niapa, paBHBin 6371 kha. 

Befe xoMKH seMHOH noBepxHocTH, HaxoAan 3 ,iaca bb oahomb h xoMB-nte 
pascTOHHin A oxb annnieHxpa, AeacaxB na oKpyHtHOCxn Kpyra, paAiycB koto- 
paro 

y == 72 sin ■9', 


( 101 ) 
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OTCIo;^a, npeneSperaa saTysameM-B, cji'feAyeTt, qxo Wfl pa3Hbixt> anir- 
i^eHTpajTBHbixij paacToamH A, Aj, Ag H T. I. 

Jr — l^r^ — — const. — A, 

MH 



SA'icb r BXo;!i;nTi> bt, sHaMeHaTeji-fe etb nepBoa CTeneEin, a ne BTb KBanpaxt, 
KEK-b BTy cjyia'fe pacnpocTpaneHiH Bojm'b 131 . OAHoro h Tora jkc neiirpa no 

BC'^M'B B03M03KHB1MT> HaiipaBJieHinMTb B"!* IipOCTpaHCTB'fe. 

r 5jAeTTb MaKCHMyM'B, a I MSHnaiyMT,, Kornad == 90°; , ho noToinTb, cb 

BoapacTaniBM'B A h O, SyasTi* cEiOBa yMCHBUiaTbCB h bx anTHnoflii 
anHEceHTpa HJiir bx xanx nasbiBaeMOMx aumudnuueHwprb cetcMaHecKaa anepria 
CHOBa CKOHn,eHTpnpyeTCH, h, ecjin-dBi iie 6biJo saTyxaiiifl, to bx aHTHanHcceH'Tp't 
MBi AOJHKHbi. 6biJiH-0bi HM-feTB THKoe-ace cHJiBHoe 3eMjieTpaceme, mEx n bx 
caMOMX 3niri];eHTp’fe. 

3to eyAOTx oco6eHHO HarjtaAHO, ecjTH mbi BOSBMewx rj:o(5yex a nomtcTHMx 
OBHaeHTpx BX c'iBopeoMx nojiioe'fe. Tor^a ^ynexx iihtto hhob, KaKX 3 :onojr- 
Heiiie mnpoTbi. 

Otx anTH3imneeTpa bojuibi cuoBa 6yAyTB pacxoAHTBca bo BC'fe CTopoHBi, 
H,iio HCTOHeom onpeA^tjieHHaro npoMemyTKa BpeMeiiir, BHOBbCKOHpeHTpHpyEOTca. 
bx anHii.eiiTp'£ h t. a* 

OjEHaKO, BCJii3jiCTBie BJiiania saTyxaiiio, oiiepria bx aiiTHroiiRriiieHTp'l; 5y- 
ABTX seaxHTejiBoo cjia6'£e, x-feuix bx 3nHH,eHTpt. 

Bboae 3aTyxanie, mbi j^ojekhbi Boo&iu;e noioacHTB 
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TA-fe Iq ecTB H-feKOTopaa HOCToannaa. 

Bx 3T0H H aHajorHHtiBixx €>opMyjiaxx iieJihan: j3;oB0AHTB r ja,o EjJin, xaKx 
KaKX snepria HHEor^a ho moikoix ^bitb CKOiineiiTpiipoBaHa bx MaTeMaTBiecKOH 

tohkIj, h mbi TOJibKo yAO^CTBa pascyBEAeBi# OTonc;!i;eeTBEiJii[ anuneriTpx cx 
TOHKOH. 

Seaa BejiHgany Z;i;jih aoyxx CTaimifi bx pasjiHTHbixx paacxofliiiaxx A otx 
30Hii,eHTpa, MOBKoo JierKo, no txopMyxfe (102), onpeA'feJniTB Koe<i>^Hu,ieflTx sary- 
xaHiH noBepxHocTEofi ceHCMHiecKOH aiieprin h. 

Ho a>iih toh-jko MOJKHO BocHOJiBsoBaTbea H Ha5JiK)jteHiaMH oahoh: h 

Tot-nee CTanaiH, ccjih tojeko soMJierpBceHie OTjiaqajiocb AOCTaroTHoft CETJEOt n 
Ha ceficMorpaMMl}, KpoMfi bojihx W]^ , npHuie^niHxx hsx annpeHTpa no KpaTHan- 
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ineMy nyTH, oSaapyatHBaioTCH eme bojthw Tf^, AocrarmiH MtcTa HaSjiioAeHifl 
nocji'fe ornGaniH aeMHoro mapa, T.-e. ^poIIIe;^lIlia aepes'b aHTHammeHTpii. 

OCosna'iHB'B nepest aMnjTHTy/iy, nepioAi* h anepriio ^Jia Ka- 

Koro-HH5yjii> pfeKO B&ipaaceHHaro MaKeHMyina bi. rjiasHoft 4>a3'fe BettuieTpaceHia 
AJfl BOJiH'b a cooTB'feTCTByioiii.ifl BejiHaHHBi roro-ace MaKCHMyiwa B1> 

BOJinax-B TFg ’lepea'B h Moacext, KaKt pauBine Sbijto yna- 

SaHO, H’feCKOJBKO OTJHaaTbCH OTl. 6jJi,QMh HM'feTE 

J,= • e~*’ 

TaK-i. KaKTB r xenepB o^tno h xo-ate, a nyxB, npoHAeHHBiH BoanaMH ^yAefi. 
paBeEB 40000— A KHaoMeTpOBB. 

/^-feHcxEBTeaBHO, aaa boxub , 

r = sin > 

!» JLtf 

a, aJih BoaeB W^y 

r — JR sin — = JR sin | 2 'rc — = — JR sin • 


nan 


ra'fe 


Sa.’^CB HM'feexB 3Ha»ieHie xoatKo aScoaiOTHaa seaHEEHa r. 
OxcioAa HaxoAHMB 

/ %\2 (T£^ h (40000 — 2A) 

V«J *^1 /““^ 

LgiO e 40000 — 2A ’ 

Lgj^o® == ^— ^^>43429. 


(103) 


Ha6aK)Aaa n Tg aaa BoaHB TFg, nponieamnxB 'gepeai, m-^cto naCaiOAe- 
Hifi H BHOBB oSorayBniHXB BccB soMHO^ inapB, noaynHMB 


2 

Lgio e 40000 


(104) 


Bb 3XOMB Eoca-feAHeMB cayna'fe mobkho bobcb h hc snaTb paacTOHeia 
3nHH,eHxpa A. 

Ho BTEMB ^^opinyaaMB MoacHo onpe^-iaHTB Koe«»«»Hn;ieHTB saxyxania no- 
BepxHocTHofi ceficMHECcKOH anepri® h. 
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^jifl aTOH BejiHqHHBi nojryHHJiocb ^Jia MepHAianaiBHoS ropH 30 HTajii.Hofi 
cocTaBJEfliomeH CM'fem.eeia noaebi no IlyjiKOBCKHM'B naSjiio^i.eHiHM'E: 

(S. 

npH MeccHHCKOMt seMjieTpflceHiH 28/XII 1908 r. 7c = 0,00027, 
npH HcjiaHACKOM'b seMiexpHcemH 22/1 1910 r. 7^=0,00028, 

npHqeMt pascxoflHie A aoahcho Sbixb BBipaaccHO bx. KHJiOMexpaxi>. 

Corjiacie MeacAy axHiviH BeAHXHiiaMH h Bt BBicmen cxeneHH yAOBAexBopn- 
xejifcHOe. 

BoaLMeM-B 7c = 0,0002$ h npeAAoatHMTb ceOfe CA'feAyioni.iH Bonpocx.: 

Bx> KaKOMB paacroBHin oxx. anpiii,enxpa noBepxHOcxHaa ceficMHxecKaa 
anepria yMeHBinnxcfl, 6AaroAapB aaxyxaHiio, sa noflosiiHy? 

TorAa 

—0,00028. A 1 
e • ==^- 

OxcioAa HaxoAHMx. 

A f=e 2476 StlTA. 

Ha caM 0 Mx> A^jcfe b-b axoMX. paacxoaHm I CyAOX-B eme MeHBine, noxoMy 
HTO »■= B sin AyBemraTca. 

aHXHanni^eHxpa A = 20000 khji. 
n 

—0,00028.20000 ^~5,6 1 

6 ’ ==e ’ =^- 

Bx* axoM-B nocA-iAB^MB »4iia«ip HawfeROaii? r »e 

8th i^HeieeiiBie npHM'i^pBi AaioxB HarxHAHoe npeACxaBJtoHie o BAlaHm sar 
xyxaiiia na yMeHBmeHie aneprin iiOBepxDOCxiiBixB ceicMHixecKHXB bdahb cb 
pascxo/JHieMB. 

BnoAH-fe B03M03KHO, HTO Koe^tK-H^i^sTB 3axyxaeia k aaBHeexB eieKOABico h 
OTB nepioAa cooxBfecxByioiiAG# DOBepxHOcxsot BOnraBf, ho axoiB BOJipooB €0- 
BepmoHHo emo ne HSCJiAOBaiiB. 



III. 

O ce&CMHiTTecKHx^b JiyTOXx. 

§ 1 . 

BfalBOAT* OCHOBHbIX-b ypaBHeHiM. 

B-b npeAi.uyni.e 0 ri&wk mbi BFAi&JiBr, too hsb o^ara hah ^H^o^eHTpa se- 

MAeTpflCeHifl paCXOAHTCfl bo BC’£ CTOpOHBI CeHCMHHeCKlH BOAHBI ABOHKarO pOAHj 
a HMCHHO BOAHBI BpOAOAbHBlfl H HOnepeHUBlH, ABmKyJHiflCfl CB paSAHHHblMH 
CKOpoCTflMH, KOTOpLIfl, AOCTHrHJBB nOBepXHOCTH SeMAH, BblSBIBaiOT'I. KOA^^ania 
nOBepXHOCTHBIXX CAOeB-B BGMAH. B6 aH 3H aHHI^eHTpa aXH KOAe^aHia SBlBatOT-I, 
HHOrAa HaCTOABKO BHaHHTeABHBI, HTO OHH, HG TOABKO IieHOCpeACTBeHHO OJHy- 
maiOTCfl AIOABMH, HO BBIBbIBaiOT'B noAHacB eoAte HAH MeH'fee CHABHBia pa3- 
pymeHia; ho, h bb OTABAeanBixi. otb ^^H^eHTpa o^AacTHXB, KOAeCaHia bth 
T aKHte cymecTBytoTB, h npHcyxcTBie hxtb acHO 06HapyaKHBaeTca coBpeMeHHBuviK 
HyBCTBHTeABHBiMH cetcMo rpa«i.aM 0 . 

Bm^cto Toro, too 5 bi pascMaTpHsaTb pacnpocTpaiienie cetcMuqecKHXB 
eoAHz, ropasAO n-feAecooSpasHte h narAHAH^e, hoao^ho tomj, KaKB aio npEHaTO 
H BB onxEK'S, paacMaxpHEaTB pacnpocxpaneHie ceitcMunecKuccz Jiyueu, iioHHMaa 
noA-B cetcMHqecKHMH AyaaMH cncxeMy HopaiaAen kb AaiiHBiMB noBepxHocxaMB 

BOAHB. 

TaKHMB o^paaoMB, bb KaaiAOH AaHHOH ToaK-fe ceHCMHqecKin ajhb gyAexB 
nepneHAHKyAflpeHB kb cooTB-fexcTByiomeMy aAemeHTy noBepxHocxH cencMHae- 

CKOH BOAHBl. 

noAO^HO TOMy, KaKB ceECMHqecKia boahbi A'^^axca na Aea KAacca, Ha 
npoAOABHBia H HonepeHHBia, thkb h cencMHaecKie ajeh inoryxB 5 bitb npoAOAB- 

HBie h HonepeHHBie. Bb nepsoMB CAyqat eanpaBAenie CM-fin^enia tohkh coBiia- 
AaexB CB nanpaBAGHieiMB caMoro Ayna. 
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Mbi pascMOxpHM’B aA'fecB TOJfcKo CJiyqaH ^po;^OJ[E>HBlX'I, ceicMHiecKHXx. 
jyqet, xaR-L KaKi. rf-ace bbiboabi h pascyatAeBm Moryxx Sbitb HenocpeACTBeHHO 
pacnpocTpaneEBi h Ha cjiyqaH jiyqeH nooepeqHBixx.. 

^jisr npocTOTBi paacyatAenin mbi BoaBMeM-B noKa m'£cto HaSjHOAeHiH B 
(cm. nepT. 19) b-b AOcxaTOEHO SoJiBraoMB paacToamH A otb anHHeHTHa E. 
qxo^Bi MoasHO 6 bijio cqHxaTB onarB 
aeMAeTpflceHifl, KOxopBift HHKorAa 
He AejKHXB oqeHB rAySoKO, npaK- 
THHecKH coBnaAaEoipHMB CB anra- 
penxpoMB. 

HxaKB, H3B TOqKH E HCXO- 
AHXB BHyxps seMjiH ceicMHqecKie 
AyqH. 

CnpaiHHBaexcH, no KaKOMy 
nyxH npoHACTB ceHCMHqecKiH jyqB 
H3B E BB J5? 

Ecah-6bi acMAH SsiAa BnoAH-i 
OAHopoAna, xo ceHCMHiecKiH AyqB 
npHineAB-6Bi bb B no Kpaxqaa- 
memy nyxn, x.-e. no iipaMon EB. 

Ho, xaKB KaKB ynpyrin cBoiicxBa 
H ITAOTHOCTB pa3JlHqilBIXq> CAOCBB SGMJIH, KOXOpBIH OnpeAl^AHIOrB CKOpOCXB paC- 

npocxpaneniH Ayqa, saBHcnxi. oxb rAyCnuBi caoh, to ceicMHqecKin AyqB^ iipo- 
HHKan BB ^OA'fee rjySoide caoh somah, ne coxpatmxB CBoero npHMOAHHeiiHaro 
HaripaBAeHin, a, nepexoAH h3b E bb B, onHinexB H'feKOxopyio KpHEOAHHenriyio 
TpaeKxopiio J&CS. 

nepBan nama saAana h saKAioqaexcH bb tomb, htoSbi HanxH xpaeKxopiEO 
ceficMHqecKaro Ayqa. 

SaAaqa axa ptmaexcn ua ocnoBaniH oahofo o6En,aro npHHpHna npnpoABi, 
a HMeHHO npuumma ^paxucmoxpomiocmic hah npHimnna <E>epMa, no KoxopoMy 
ecania AynB, AOAateHCTByK>ia.iH nepenxH h3b KaKofi-HH^yAB tohkh -^bb xoxKy 
B, BBi6HpaerB ced'fe xotb HMenno nyxB, no KOxopOMy ohb cmpne eceio aocth- 
raexB HaM’j&qeaiiojl n.'feAH. CymecxBjexB xaKHMB o5pa30MB bb npnpoAfe npHii-r 
IliHnB aKOHOMlH BO BpeMCHH, T.-O. HBAeBlH HpOHCXOAHTB BCeXAa BB TOMB naupaB- 
Aenin, XA-fe xpeeTyexcH naHwenbraaH aaxpaxa BpeMenH ajih AOCXHJKeniH onpeAt- 
Aennaro 3«>«>eKxa. 

H3B npHHHHna GpaxHCTOxponnocTH mojkho BbiBecxH qpesBbiqaHHo npocxo 
pasAHTHbie saKOHBi 'leoMenipwiecKOu ohthkh. 

Bo-nepBbixB, npaMOAHHeiitioe pacnpocxpaneHie cB-fexa bb OAHopOAHoS n 
HBOxponHOH cpeAHH'Js, ajih KOTopoH cKopocTb paciipoexpaHeHin Ayqa BesA'fe OAna 




q[epT- 19. 
A 




H TO-me, BbiTeKaen* wpaMO HSi. Toro, wo npaMaa JiHaia ecxfc KpaxiaHmee 
pasexoflHie jaestay Asywa ToaKaMH. _ 

BbiBeACMt Tenepb hs-l npHsaHna OpaxHCTOxpoHeocTH saKOH&i OTpaHcema 
0 npeioMxeHifl cB-fexa. 

IlycxB Ha aepx. 20 MN npe^cxaBjaen. co 5 oh) hjiockocxb, oxtb Koxopot 
npoBCXo^.HTX. oxpaHjeme xyaa. 

JTyqX) BBixoAHXB hbI) A m npnxojiHX'i. nocxi cxpaaceHia y MN bx> N, jUBH- 
raacB Bce BpOMH cb oahoh h xon-ate CKopocxBio v. 

^epT. 20. 



Tpe<5yexcfl Hatrn xoxb nyxB, no KoxopoMy jryqx, noft;^eTB, Hnaae roBopa, 
HafixH xy xoHKy (7 , bb Koxopofi aojiskho npoHSofixH oxpaaceme. 

IlycxB KoopAHHaxBi xoxKH A dyayxB o n xohkh J3 a vl a xohkh 
G O TL X. 

Toraa 

AG—r =z y -i- 
GB = == 

BpeMfl “T, noxpe(5Hoe jryqy npofixH oxb A ao npn jcJOBin oxpaaEceHia 
OTB HOBOpXHOCXH MN, BpeACiaBHXCH XaKHMB o^pasoMB: 

t Vi y (« — • 

npHHiiBn'B CpaxHCTOxpoHHOCTH ipeCyen., xtoSbi t Seijio minimum, unaue 
rOBOpH, XTO^BI 
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Mst 3Toro ycjOBia onpefl'fejiHTca cooxB'feTcxByioiii.aa BejHaHea x. 
Oji'feAOBaTejbHO, 

£B • (a — x ) ^ 

■j//c2 2 / 2P V{a — aj)2 -f- 

HJIM 

sc a — sc 
_ __ • 


Ho -^ = sini , T.-e. cnnycy yrjra naAenia, a — ^ = sm*i, T.-e. cneycy 
yrja OTpaateHia, CA'feAOBaxejiBHo 

smi = smij 

BJIM 


Mbi DOJiyqaeM'B, TaKHMTb oSpaaoMX, HSE-fecTHtm saKOirt. OTpaateHia. 
PascMOTpHMX) Tenepb aBieuie npejonHeffla. 

HycTb Teaepfc JOT. (cm. aepT- J21) npew^raBiaeTt co6oh) njocKocTb, pa^ 


M 



V ' 


-JV 


/ 


rpaHHaHBaioinyio ab’J^ cpeAfluBi, ajih Koxopbix't CKopocxH pacnpocxpaHeHia lyaa 
nycxb 6yAyxTb cooxB-feTCXBeHHO pasHBi v vl 

Tohkh a b B saAaHbi. KoopAHnaxbi hxx> oSosHaaeHbi Ha HepTeatt, 
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J[y*rB BLIXOflHTTb H3T. ^ H, nOCJI'i npeJIOMJieHis, EpHXOjO.HT'B Bl» TO«IKy B. 
HaftAeMTb onHTB noxoacenie toikh C7, okojio KOTopoia nponcxoAHTt HBxeHie ripe- 
jioMJieHifl:. 

BpeMfl, noTpeSHoe jyiy npoHXH oti* A B, Sy^erB 

-I- yx^ . V {a — a;)2 -i- 

'T = —I— ■ • 

V ri 


BJIE 


npHHD.Hn'B ^paXHCTOXpOHHOCTH Tpe5yeTB OnflTfc, ETOSbI ~ 0, HJIH 

1 X ^ a — PC ^ 

® Vx^-*-y-^ *1 V{a — x)^-¥-y^ ’ 

( 1 ) 


Mbi nojiyEHiH, TaKHMB oSpaaoMB, nssfecTHBig saKOHB npejoMjreHiB, npn- 

BCMB OTHOCHTeJIBHBlH OOKaSaTejIB DpeXOMJieHiBj KaKB MBI BHAEMB, eCTB HH'qTO 

HHoe, KaKB OTHomeHie CKopocTefi pacnpocTpaHeHia ;^aHHa^o xyqa bb 3thxb 
;i;ByxB cpeAHHaxB. 

Totb-®€ npHEpranB 6paxHCTOxpoHHOCTH MBI MOHceMB HenocpeACTBeHHO 
npKM'^HHTB H KB HsyqeHiio pacnpocTpaHGHia ceHCMHaecKHXB lyqeH BiiyxpH 
BCMHoro mapa. 

CKopocTB pacnpocTpaHenia cenCMHaecKaro Jiyia saBHCHTB otb ynpyriixsb 
CBOHCTBB H BJIOTHOCTH BB COOTB'feTCTByiOmHXB CXOHXB SeMJIH. 
lipO;],OJIBHBIXB BOJIHB MBI HM'feeMB 


V 


a nonepeaHBixB 




V 


(1 -1- cr) (1 

]/r 




2ct) ■ p ' 


2(1 


_ ^ 

c)' p 


(cm. «>opMyjiBi (37) H (38) npeABi;iyin,eH rjiaBBi). 

cr MBI MOaceMB, CB AOCXaTOqHBIMB IIpB5jIHKCeHieMB, nOJIOJKHTB paBHBIMB — • 
^ Ha6jiK);i;eHifl noKasBiBaioTB, qxo, KaKB , xaKB h Fj, eosjpacmaiomz (no 
Kpa&ieH M-fep-fe AJifl BepxHHXB cjioeBB seMJiH) no M-fep^ yrjiydjieHiH BeyxpB seMxn, 
H3B aero cjit;iyeTB aaKaioxHTB, qxo MOAyxB dpoaojibhoh ynpyrocxn B Bospac- 
xaoxB d'Bicxp'fee, q'fcMB bjioxhocxb p, xaKB kkkb BOJinqiiHa cr noABopjKcna bo- 
o^in,e HGSHaqnxojiBHBiMB HSM’^HeniaMB. 

Hsb 9X0X0 crf^tyexB, qxo xpaeKxopin cefiicMnqecKaro jyqa, BBimeAuiaro 

H3B E H npHmeAinaro ,bb B (cm. qepx. 1 9), oSpamena CBoeio BBinyKjrocTBio kb 
peHxpy seMJin. 
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Sioro Tpe(5yeTT) npHHi^Hm) SpaxHCTOxpoHHOCTH. 

nojiaran, KaK-B h paH&rae, qxo ^^HSHHecKifl CBOHCxBa pasjiHHHEix’i. cjioeBi> 
SeMJTH SaBHCflT’fc TOJIBKO OTTE, paSCTOflmH r COOTB’fexCTByiOmarO CJIOH II,eHXpa 
SeMJIH, MBI MOHCeM-B npHHBTB, >3X0 CKOpOCXB Jiy^a eCTB TOJKe TOJIBKO <&yHKii,ia 


oxx r. 


^jia .yji;o6cTBa aaJiBH'feHJiiHxx BBmjta^OK'B, BBe^i;eM'B,BM’£cTOCKopocTH 
BejiHTHHy odpaxHyK) axot cKopocxH n. 




Ilo;i;cTaBJifla axo BBipaaseHie b-b 4>opMyjiy (1), noJiyTHMx 


n sm z — sin 


no anajioriH cb onxHKofi, mobkho nasBaTB n noKaaaxeJieM'B npejroMjrema 
cooxB-feTCTByiomaro cjioa seMHoro mapa. 

n ecxB xaKBEce H'feKoxopaa «»yHKii,ia otb r. 

n — F(r) (4) 

npoAnoJiarafl axy <i>yHKniio hsbIicthoh, aaHMCMCH oiipeA'fejiemeM'B xpacK- 
xopiff ceHCMHTCCKaro Jiyna BiiyxpH aoMJiH. 

BoaBMOMB, AJia onpeA’fcJieiiia noAOBKenia KaKoii-nH6yAB nepeM'feiinoH xoaKH 
A xpacKxopiH JEGB (cm. nepx. 1 9), uoJiapHBia KOopAHaaxBi r n 0. 

PaacxoBiiie (bb KUJiOMexpaxB) MeacAy annucHTpOMB JE e mI^ctomb na^Jito- 
Aenifl B no Ayr'S 6oJiBmoro Kpyra oSoBHaaHMB Tepeax A, a cooTBSxcTByH)in;ifi 
yroJiB npn nenxpS BOB Tcpeax -{>. 

ToxAa 


taS ecTB paAiycB aewfin, npHTCMB yroAB ^ BBipaacenB saScb bb aficoiioT- 
HOH mSpS, x.-e. bb paAianxaxB. 

J(jiH dauuou xpaoKTopin BOB r ecxB nSKOXopaa oyHKn,ia otb 0. 
nojioaKHMB 

r = <E> (0) (6) 

SaAaxa cboabtch kb. xoMy, kto6bi, anan kbkb ^^jekiiak) otb r, eoSlte 
BBipaatenie <i>yHKii,in <I>(0). 



126 — 


O^osHaHHB-B AJiHHy ^yTH EA TOpeai* s, jerKO bha'I^e* (cm. ’lepT. 22), tto 
, ' , , . ' ^ £?s== y(«?r)2H-(r£^6)2 


’lepT. 22. 



* = dey>T^^ >(7) 

BpeMfl d^, noTpe 6 Hoe Jiyiy, ^to 6 bi npofiTH nyxB ds, 
6jflfirh 

dx = ^=:^ ds=:F(r)ds 

Bin 

di=F{r)-y »■»-+- (gj . d6. 

BpeMB, noTpe^Hoe lyiy, hto 6 bi npoHTH Bce pas- 
CTOflHie OTB E AO B, SyAOTTb 

» _____ . 

t • d9 (8) 

0 ' 


npHHaBnij SpaxBCTOxpoHHocTH TpeCjeTB, btoSbi t Sbijio minimum. 3a- 
Aa'q[a, cxfeAOBaxejBHO, cboauxch rtb xoMy, xtoSbi, npH sadannou 4>yHKn,iH F(r), 
safixE AJfl BB ero aaBicHMOCxH oxb 0, xaKyio •j'yHKUiiH) <1> (0), npn Koxopon 
3X0XB onpeA'fexeHHBiH HHxerpajiB 6 bixb-6bi minimum. 

P'imeHieMB hoaoShbixb BonpocoBB BaHHMaexca xotb oxa'^xb BBicraaro 
aflajiBsa, KOxopBift HMeHyexcH BapiapioHHBiMB HCHHciemeMB. 

Pimenie 3xoh saAaqii cboahtch kb Hi&KoxopoMy AH<E>'J>epeHu;iaxBHOMy ypaa- 
HeHiio, Koxopoe upeACTaBjraexB coSoio miqxo unoe, kurb AM<^®epeHn;iaxBHoe 
ypaBHeme hckomoh xpaeKxopia ceacMuxecKaro xyqa. 

Mbi, OAHaKO, He 6yAeMB hxth bxhmb o6ii];hmb nyxeiviB, a BBiBeACMB An<&- 
^epeHHiaxBHoe ypaBueHie lyaa ropasAO fiorfe npocxBiMB npiewoMB. 

^xa 3XOH H'fcxH pasA'fexHMB seMHOH mapB Ha pjiAB BecBMa xohkhxb koh- 
neHTpHqecKHXB CAOCBB CB paAiycuMH OA = r . OA = r , , OX = r„ Hx. a. 
(cm. qepx. 23). 

IlycxBcpeAHHflBejiHqHHanoKasaxexfl upexoMeHia bb cxo'fe, aaKxioqeHpoMB 
weacAy r u rj^ SyAexB n, a bb cxo'fe, BaKxioHeHHOMB MeatAy e nj^. 

Mbi BOHBMeMB axH cxoH HacTOXBKo 6XH3KHMH ApyxB KB Apyry, hxoSbi 
aacxB xpaeKxopin xyxa, naup. AAj ^, saKxioHeHHOH MeacAy TOmh cMeacHBiMH 
mapoBBiMH noBepxHOCTaMH, MoacHO 6 bixo-6bi cHHxaxB 3a npaMyio XHHiEo; uoxomb 
yace MBI nepeHAeMB KB npcA'fexy. 


# 
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HepT. 23. 



y noBepxHOCTH pa^iyca y to'^kh yroai» iia^[;emH 6yAGT'h p, a yroiTb 
DpejioMjreHiH cji-feAOBaTejTfcHO, Jia ocHOBaoin <i>opMyjiBi (3), 6yAeMTb hm^tb 


= w-sinp .(9) 

Yroji'B, cocTaBjfleMBift HaiipaBjreHieM'B jry<ia ctb noBepxHocxBio cootb'^t- 
CTsyiomaro cjtoh oSoanaqHMTb nepesTb 
Tor^a 

6^ = 90 — «i. . 

^jra cjrofl pa^iyca OA = r cooTBfecTByK>in,ia BexHTOHLi nycTi. Sy^yx'!. 
i VL e (cm. HepT. 23). 

06o3HaiHBTE> Aai'fce yroji. npia Btenxp'fe O Meacay eanpaBieHinMH OA h 
OA^ qepesi. A 0 , nsB xpeyrojtBHHKa OAA^ SyAeM'b EMfeB 

i =: P -1- A0. 



IIojioiKHBmH eiTi.e 


^*2 — — % F* 

n^r=n-^ An, 


H nOACTaBJTflfl BCt 3TH BGIHHHHBI B-B ^OpMyJiy (9), IIOJyqHM'B 

(n -t- An) sin (i A«) = n sin (i — A6). 

nepexoAHMB TenepB b-b npeA'feJTf. 

Tor^a 

(n -I- dn) (sin cos i) = w sin i — n.d^ . cos i 

HJtn 

mii .dn-\-n cos i.di-+-n cos i .d^ = 0, 

HJ® erne 

c? (?i sin «) Hh- ^ cos i . dG = 0 ..(10) 

C-B ;ipyroH CTopoHBi Hs-B TpeyrojBHHKa AA^G cJi'fcfl.yeT'B, nxo 

& 

- — r = dr — rdB . tge = rdO . cotg i, 

CjitAOBaTeiBHO, 


dQ . cos i = — ‘ tgi. cos i — ^ 

T ^ 9 ' 


sin i. 


noflcxaBjafl axy BejmqHny Bb oopMyjry (10), Oy^i.eM'B BM-feTB 

r . d(^^ sin i) -t- OT sin i . c?r == 0 


HJin 

(w2^ sin «) = 0 . 

3aM'BHHH BB 3TOMB BBipajKOHin sin i BopcsB cos e, nojynHMB cji’fejiyioni.e© 
oKOHnaxejiBHoe h npeaBBiHaHHO npocxoe cooxHomenie : 


BJin 


d(nr cos e) = 0 

nr cos e = Const ( 11 ) 


HxaKB, BAOJTB Been xpacKTopin ceiicMHnecKaro Jiyna npoHBBeAenie axHXB 

XpeXB BeJTHnHHB aOJKKHO OCXaBaTBCa noeXOaHHBIMB. 

BexHanna axon nocxoHHHOft onpeA^JraeTca hsb ycJiOBiH, Hin'feioni.HXB Mtoo 
y noBepxHoexH acMiH. 
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Sna^enie bthx'b Tpex’B BejTH’RiHHi. r, w h e y seMHofi nosepxHOCTH OTM-fc- 
THM1> HH^I.eKCOM'B 0. 

Tor^a . 

Tq dy^exTb paAiyc'L seMXH, 

— BexH'iHHa oSpaTHaa CKopocxH cencMHaecKaro Jiyaa bi> caMbix-B 
BepXHHXTb CJOaXT, SGMJIH (Vq), 

a Bq — yroji-B BMxoAa ceHCMnqecKOH paAiapin, Hnaae roBopa, yroJiij, 

cocxaBjiaeMLii BbicTynaioiii.iiivi'B hstb H'feAP’B seMJiH ceficMnae- 
CKHMt JiyaeMT, CTb mockoctbio ropnsoHTa b’b M^fecT-fe nafijiio- 
Aenifi. 

Btot-b yroJiTj HMtex'b bx. pa3CMaTpHBaeMOH xeopiH apesBBiqaHHO Baataoe 
SHaaeHie. Bt H-feMepKoa TepMHiiojioriH outb aasBiBaeTca «Emergenzwinkel». 

TaKHMij ofipasoMi), mbi SyACM'B hm'£tb: 

nr cos e = r^ cos Bq (12) 

Hsb «>opMyjbi (12) MOJKHO cefiaacTb-ate iioJiyaiiTB AH‘i>‘i»epeHn,iajiBHoe ypas- 
iienie TpaeKTopin ceScMH'iecKaro Jiyaa. 

Hb-b qepTOffia (22) bbaho, xto 

ds cos e — o'dO 


HAW, aa ocHOBaHin <]>opMyABi (7), 

OxciOAa iiaxoARMT) 

cos^ e . r^-t-cos^e . (^^J‘ == 

HAH 

do cos e 

dr Y ^2 — cos^ e 
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ByACMij TenepL BbipamaTb r n n bi> aojisx'b cooTB'fercTByioiii.HXTj BejH- 
hhhtj y noBepxHOCTH seMjrn n cooTB'feTCTBeHEo axoMy nojoaiHM'B 


r 



(14) 



(15) 


V ecTE H^KOTopaa 'tynKuia ott* p, saBacaipaa otx «&H3HaecKHX'b cbohctb'e 

pasaHaabixii cjoes'B aeuaa 

^ — (16) 

XA'fe, C'h yBe.iHEemeM'L p, v Boo^me BOspacTaexTb, x.-e. > 0. OAaaKO, SA’fccb 

He HCKJEOHena BOSMoatnocxb, eto na H-feKOTopBixt 3sa'30TejibiiBixT> rjiy6HHaxT» 
f(p) MOBEieTTb 5biTb H <3E>yHKii;ieH y6biBaK)iii,e&. 

BBe^a 3TH o6o3HaEeHiH h nojiaran 

cos^o = a, (17) 

ypaBHenifl (12) h (13) npeACTaBaxcH Bt eji'^AyiomewLi. 

vp cos e = oc . 

H 

do = 

p V v2 pSi — 0.2 


(18) 

(19) 


Hs-b 3Toro ypaBHeiiia mobkho, KOXAa v, KaKT> «i>yHKn,ia oxx. p, nsB-fecxHO, 
HaHTH saBHCHMOCTb RioBKay 0 H p, BHaae roBopa, onpeA'fe-inTb ypaBHOHie xpacK- 
Topin ceHCMOTecKaro jyxa. 

npoHSBeACHie vp ecTb xaKJKe H-tKOTopaa <E)yHKii,ia oxb p. OOosHaanM'b ee 
'lepea’b 9 (p): 

v? = 9 (p) (20) 


^yBKu,ifl flp(p) HaBbiBaexcn KpnxnqecKOH *i>yHKn.ieH, noxoMy xxo oea Ojihiko Bcero 
onpeA'feJtHex'b <E>opMy xpaeKTopiH ceacMniecKaro jy^a. 


HxaRb, 


d^ = 


adp 

p *1/(^2 (p) — 0,2 


( 21 ) 


CeHCMHqecKm JiyB-b, BbimeAinin na-b JEJ n BAyiAia bte* (cm. 'xepx. 19), 
npoHHKaex^ see Aaibuie ir Aaibine BHyxpb seMin h Aocxnraex'b, naKOHen.’b, 
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Han6ojii>iiieH rjiy6HHBi, cooTB'feiCTByiomefi MHenaiajiBHOMy sna'ieHito 0 = 0 
nocj'fe 'lero Bxopaa nojiOBHHa nyiH Jtyia Bnoiafs CHMMexpH'iHa no or- 

HomemH) kx. nepBon. 

JferKO BHfltTL, XTO, npu p=ip^, yrojiTb € = 0; CJitAOsaTeJibHO, b3x 
4»opMyji'b (18) n (20) 6y;i,eMX HintiB 

Pm 

05o3HaTOBTb yro-iX) npM acHTp-ife, cooTBfeTCTByioiii,ifi anranieeTpaJiBHOMy pas- 
CTOHHiK) A, qepesx. <9: 

? = ^ (23) 


H, npHHHMaa bo BHHManie, xto y iiosepxuocTH seinjiH v = 1 h p = 1 , nojy- 
XHM-B, HHxerpHpya BMpajKeHie (21), 


2^0 a J 


dp 


Pnt 


p (p) — a 2 


■*’, («) (24) 


HTara, saxaHsofi sejiaiaH'l; a bib sa^aanoMy yrjiy Bbixo^a ceScHniacKafi 
pa;;iaii.ia cooxB-feTCTByexX) enoMirb onjpedrbMunoe annaeiiTpajiEiroe pascToanie 
A. MoHtHo, xaKHMB oOpasoMB, paacMaxpiaBaTb KoannecTBo a, KaKB xrtKOTopBifi 
nepeM'feHHBiii napaMexpij. 

IIpH HHameMB iip€A'fe-rt npeABiAymaro onpoAt-nteHnaro Hirrerpaja, iioab- 
HHxerpajibnaa <i>yHKipH, Ha ocHOBaiiH cooxHomenia (2 2), oSpaupaoxca bb 00 , ao 
caMx> onpeA'^JieHHBiB: nnxerpajiB ocraeTCJi KOHeaHLiMB, axo c.irliAyBT'ij iipaMOBBt 
cymecTBa A'feja h bb cnpaBeAJiHBOcxn xero ww y^'feAHMCH AaJif>ine Ha MacreoEX 
npHM'fep'fe. 

HaHAeMB xenepB A-rany L xpacKTopin ceficMinecKaro jryqa. 


Xj = J* clSj 


ds — 


rm 
cos e 


iijm, aa ocHOBaHin <i>opMyjix (18) n (14), 


ds=--- rd^ 

CL 


^ 0 
“cf- ■ 


dL 


(25) 


# 

3aRl£uafl BB 3X0M'L BLipaiKCHiH dO eOOTB'fcxCTByiOmeH BeiJlHHHOH H3X<E>0p- 
MyjBi (21) K HHxerpiipyH iiojiyxenaoe ypaBHcaie M&mnj rfcMH-jKe iipeA'ixaMH, 

9+ 
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nOJJHHM'B 


1 

2r^ f 


vpclp 


7/^92 (p) 
9m 


aJ 


(26) 


BpeMH noTpe^Hoe Jiyqy npoHTH hs-b E b-b onpe;^'fejiHTca JierKO no 
<&opMyji’fe 

jr=: J ^ == J nds = 'yi^^ I* vds 


HJiH, na ocaoBaniiT ^-opwyjiB (25) h (21), 


T — 2nQ7 


1 

r p<^p 

J 1^92 (p) — 
Pvi 




5 = <J’a («) 


(27) 


HraKB, MBi bhahm-b, nxo n T moskho TaKase pascMaxpuBaTB, KaK% 4>yHKn;iio 
Toro-Bse napaMGTpa a. 

ECJIH-6bI 

v=f(p) 

6 bijio b 3 B'£ctho, to mm MorJiE- 6 Bi npflMO BbiTHCJiHTb BpeMB, noTpe^Hoe Jiyny 
fljia Toro, qToSBi nepefiTH hst E b-b B . 

Mbi jme SHaeMB HanepeAT, hto no Aaenot xpaeKTopin, onpoA-fejmeMofi 
AH<E><i>epeHii,iajiBHbiM'i> ypaBHenieMB (21), T minimum. 


OapeA'feiEM'B xenepB eme paAiycn KpnBHSHbi xpaeKTopin ccHCMH^iecKaro 
Jiy^a BB KaKot-HHSyAB npoHSBOJBHofi ea xoTK-fe A (cm. aepT. 23). 3 tot'b pa- 
Aiycx» KpHBBSHBi MBI odoxHaTHM'B TepesTb B, ToxAa ^ ^yAexB to, tto nasBi- 
BaeTcn kphbhshoh cooTB’feTCXByioineH KpnBon bb AanHofi totkIj. 

PaAiycB KpHBaBHBi onpoA'feiineTcn, kurb HSB'fecxHo, cjr^Ayioiii.nM'B o(5pa~ 

30MB. 


Bepyxca As-fe de3K0HenH0-5jiii3Kin totkh na kphboh bb pascTOHHin ds 
ApyxT) OTB APyra n onpeA'feiaexca yrojiB doi MeasAy cooTB'feTCXByioiii;HMn naca- 
TeABHBIMH. 

ToxAa 


1 d(o 

R ds 


(28) 


R ecxB paAlycT. cooTB-fexcTByEoinaro conpuKacaioinarocH hjih ocKyjiHpyioiii.aro 
Kpyra. 

Hsb nepxeata 23 mbi HM-feeMT 


sin ^ sin . 


(cm. <i>opMyjiy (9)) 
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TaKi) KaKTb 

< V, 

TO 

'>?■! > 

H, cj-fcAOBarejibHO, 

PasBHiiy MeatAy P h mbi MoaieMt, b’b cpeA'fiJi'fe, npapaBnari. pasHHU'fe 
yrjroB'L MesKAy ^.syMH ^^esKone’iHO-djHSKHMH KacaTejitubiMH, TaKTb KaKTb ^ b \ 
npe^cTaBjiaioTb eo6oK) yi'JiM, cocraBJifleMbie AByMa npanrojiHHefiHLiMH oip'ls- 
KaMH TpaeKTOpin AA^ h A^A^ ci> roH-ate npHMOH OA^. 

C Bare jfBHO , 

j^J == —I— ijTci). 

^o;^CTaBaafl aiy BejHTBHy bb npe;tbiayai;ee BbipaateHie, 6yjteanb iM-irb 


BJB 

HJIH-JKO 


sm Hh- ao>) = ~ sm\=: — sm 

• jr 

COS t. ao> = — sin % , 
diti = -i- - tff 'L dn. 

Tb I 
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HJra: 


ds 


rp dp 

sin e * 


(30) 


noji;craBJiafl am bb ^opMyjiy (28), nojiyqnMX OKOHaaTejiBHO 


(31) 

Oia 4>opMyja noKasBiBaeTB, ito, ecjJH <[»E[3HaeeKiH CBOHCTsa cjeocbb seMJiQ 
He HSM^HflioTCH CH rjtySHHOTi, TO ^ = 0 M JR == CO. Bb otomb cjiyTa']& TpaeK- 
Topia ceHCMnaecKaro Jiyna dy/^eiB npa&iaa Jiania. 

Bb TOHKfe HaaSoiBineH rjiy^naai TpaeKTopin, p== p^, 6 — 0 h 


1 1 ^ /^\ 

•^o \<^pjp — Pm- 


IlOCJ'fe BBIBOAa BCd&XB aTEXTb OCHOBHEIXl) ‘tOpiViyjITs AJH CeHCMHaeCKHXB 
jLynew, saHMeMca hxb iipHM'j&eeHieM'L. 


§ 2. 

roAorpaci)^. 


Bb npeABiAymeMB § mei 

^ A=:<I>j(a) (<PopMyjia (24)) 

(<»opMyjia (27)) 

FA'fe oc ecTfc H^KOTopBiH nepeM-fcaBbiH napaMexpx, npeACTasjifliomiH co6oio cos 
yna BBixo^a ceHCMnnecKOH; paAiaaiH y noBepxnocTH seMJiBr. 

HCKJEtOqHBB HBB ;^ByXT> UpeAtlAJIUHXB ypaBHenin Oi, MEI yBHAHMB, BTO jT 

ecTB H^KOTopaa 4>yiiKi^iH otb A : 

^(A) (32) 

OrJiHTafl 3TH BejiiqHHBi AJia npo;;ojiLHBixB h nonepeTHBixB cetcMaqecKHXB 
EOJlHTi COOTB'fcrCXBGHHO ElHJI,eKCaMH 1 H 2, 6yAGMT> HM'feTB 

3;=>f,(a) I 

T,='F,(A) j 


M 


( 33 ) 




2700 
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MlI TaKIIMt oSpaSOMTb, MTO C% y'BCJIH’ieilieMTb paSCTOflHia A AO 

3riHn.ei]Tpa, cqnTaejioe Bcer^a %o noeejpxHocmw scmau, no dym» 6oAhiuoio ic2')yia^ 
jBejiiiHEBaeTCH n Bpeiaa npo6-fera ripoAOJiBi!E>ix% h nonepe'iHBixi, BoaiiL. 

TaK^b Han't iipoAOJiBHbm bojhbi ABnatyTCii bo Bciix'L cjiojixtj OtiCTp'fee no- 
nepegHbix-b, to oii-fe panbuie Bcero AOCTaniyTb urtcra naSjiiOAeHia h bbibo- 
Byrt nepsoe OTKjroHeaie coHCMorpafta. CooTB'feTCTByioiaiH momcht'!. iiasbiBaerca 
MOMeHTOMTb HaaajTa riepBoii npeABapnTejibiiOH ^aati scMJierpaceHia. 

3to naaajio oTM-feqae'rca cbmbojiom'i. P (undae primae). 

Ho ncTeHeiiin irfenoTOparo npOMemyTKa BpeMeim npHAyr'b uoiiepeqHLia 
BOJiHbi. 3 to SyAOT'b na^iaxo BTopoii apeABapHTeibiion «i>a3Bi seMJieTpaceHin. 
CooTBliTCTByiom,iH cHMBOJiii S (iiuclae secundae). 

H'feMT> Aajibiiie annueurpi,, T.-e., dojibme A, TfeMt Gojbuue 6y)ieTh h 

paatiocTb 

T, — r, = ■'f, (A) — (A) (34) 

Ecjih Mbi 3a a5cn,HCCLi BosbMeMB A, a 3a opAHnarbi KaKoe-HHGjAB HS-b 
STaxh AByxTb 2 ] to riojiy'yHMTT TaKT> rrasbiBaeMjio KpnByio BpeMent npo6’fera 
ccHCMH'iecKHX'b BO.iHTb HJiii todotpag^z, Bb u'fejMeuKoft TepMHHOJioriH Laxifzeitcurve. 

BHAb roiorpa<[>OB’b saBHCHTb Bcen'fejio otb aanoiia BaMtiieuiB CKopocxeii 
paciipocTpaHCBia npoAOJbiibixb h nonepe*iEibixb bojiiit> T "j h cb rjiy6Hiio:B, 
HJH OTb BBAa <l>yHKain 

^ = /‘ (p) (cm. <i>opMyjiy (1 6)) 

Ho KpHByio roAorpa‘i>a mojkho iiojiyanTb npawo H3b nadJiiOAeuiii. 

^Jia BToro iraAO tojbko aaaTb MOMenTb Haxaja seMjiOTpaceHiH b'i> ann- 
aoETp^k H MOMeHTbi BpHXOAa iipoAOJEbDbix'b n nonepeTflbix'B boihb, Hjiymuxb 
Hepesb TOJiin.3^ aeMiioH Kopti, na pasAHaiibia ceftcMH'jecKia cxaimiH, iiaxo- 
Aamiflca B'b pasJiHMiibix'b yAaieidax'b A ox'b aaHij;eHTpa. 

KpEBbia 3TH dfciJiH nojiyHeiibi Wiecliert’oMT) h ZOppritz’oMTb h3i> 
ixfexaro pEAa nadjiioAOHii: HaAx* MHorHMH seMJieTpneeHiaMiai h or£ hm'^iotb TO'Xb 
xapaKxepx, Koropbid noKa3aHX> ua ripHjraraeMOMT. Tepreac'fe (24). 

Ho ocH adcEHccx. oTxomeflbi anHpeHTpaiBnbiapascTOEHia b-b McraMerpaxTb, 
T.~e, B’b 1000 KHJOMexpax'b, a no och opAMHaTb cooTB'I>TCTBy£Oin,iH BpeMCHa 
npodfea T Bb ceKyoAaxb. I^pHBan T othochtcb Kb npOAOJibHMMb, a KpHBaa 8 
Kb nonepeqabiMb BOJiHaMb. 

Sfianie tothoh a>opMbi roAorpa<i»a HM'texb AJia iipaKXHEeeKOH ceiicMO- 
MO'rpiH rpoMaAHoe BHageniej, h BC-fe ycHAui AOJ(H^HbI dwxb nanpaBJieHbi Kb TOMy, 
Exodbi, no B03MOJKI10CTH, ycoBepuieiicTBOBa'rb roAorpa<[bi, iipHHHMafl bo BHHMa- 
Rianie h ocoSeiiHOCXH reojioragecKaro cxpoeHia BepxiiHXb cxoeBb seMu. 
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Ctj BSB'fecTHBiM'B npnSjiHHteHieMTb MOflKHO Bcer^a npeACTasHTb roAorpa4>'B 
W(A) «>yHKo,ieH cJi'feAyioin.aro 


T=5P(A) = ^A-t- J5A2-f-OA‘^-i- (35) 

Sxa <i>opM 3 ^j[a, opn Majibixt SHa^eHiaxTb A, rpedyexTb Bce-xaKH n^KOTopoH 
nonpaBKH na rjiy^EHy saieraHia o^ara aeimieTpHceHia, kt> KanoBOMy Bonpocy 
MBi BepneMCH ein,e bx oahomx* h 3X nocji'fejiyiomExx naparpa«>OB7> btoh rjiaBBi ; 
HO, ecjiH O’aanb jicikhtb He rjiySoKO, to mli MoateMX, cx H3B'£cTnEiMx npH^JH- 
jKemewx, npaKTH'xecKH caHTari. ero cbBnaj;aioiii,HMX cx anHn.eHTpoMx h hojibso- 
BaTBCH ^opMyjiofi (35). 

Koe^^Mii,ieHTBi axoro onpeA'fejraEoxcH h3x Ha6jiio;ieHiH, npaneivix, ;^jih 
Hxx onpeji-feieBiH, He Ha^o BOBce snaxL B-fepnaro MOMeaxa na^najia seMjrexpHceHia 
Bx annn.eHTp'fe, xaKx KaKX ero Momao BcerAa hckjiiohhtb, b3hbx Bpe- 

MCHH npBxo;;a ceECMHHecKHXx bojihx hr ceHCMHxecKifl eTaHii,iH, Haxoj!i.ain,iflca 
Bx pasHBixx, HO H 3 BicTHBixXj pascTOHHiHxx A H A' otx 9nHneiiTpa. 

T T' = ^(A~A')-I-S(A2 — 

Hiiiifefl SojiBinoe hbcjo na6xioji.eBiB, momkho onpeji.'fejiHXB Koe^&tBHuieexBi axoro 
pa^a HO cnoco6y HaHMeuBinnxx KBaapaxoBx. 

HE'fea roflorpa«>x OTA'iJibHO ji,Jia jPh S', mobkho cocxaBHXB ro^^orpa'iJX h ;^JIH 
S — P, cooTB-fexcTByiomiH Bcefi npoAoxatuxexBEOCTH nepBofi npeA- 
BapHxexbHOH <i>a3Bi aeikwexpHceHia. 

Ecjin pasHOCTB Eanx ^yHKpm oxx A, HSBtcxHa, to mohcho, 

iiojiyTOBx cx ceHCMorpaMMBi pasnocxx Meatiy MOMeHxaiviH S n P, Koxopb-ie 
bSBIKHOBeHHO XapaKTepH.3yiOTCH P'feSKHMH yKJIOHeHifIMlI KpHBOH, npHMO nojy- 
HHTB pascTOfliiie A ^[.0 anBUGHTpa bx KHxoMexpaxx^. 

ZSppritz H Geiger AaJiE BexH'^HHBi T, e saBHCHMOcxH ot'b A, 

Hepe3x KaasAbie 500 KEJioMexpoBx j;o A =13000 KBjioMexpoBx. Hncjia axK 
npEBeAeHBi bx cji’^Ayiomet xaOjmn.'t I. 

Ha ocHOBaHiE 3Toro HH«>poBoro MaTepiam, HifeMenKit ceicMOxorx Zeissig 

coGxaBHxx oHeHB yAoOiiyio ;;jih nojBSOBaHia xaOjiHny BejEHnux bx 

saBHCBMocTH OTX A, npBxewx OHx EpHM'feHMJix ocoObih EpicMx crjiaBKBBaHia 
inepoxoBaxocTeH cooTBlxexByiorpeH KpEBot b HHxepnoJiBpoBaxx AanH&iH cx 
TOHHOCTXK) AO 10 KHioMexpoBx. Bth Tadjinna, HSAaEHaa naraeB AKaA^MieSt 
HayKx, npEBeACHa hhjkc (xaGjiBpa II). 

Oaa pacnoxc^BKeHa xaKx, tto, ho apryMeaxy {bx MBHyxaxx b 

ceKyHAaxx), ceHHacx-ate onpeA'fe-iBeTca cooTB'fexcTByioni;ee snHpeHxpaxBEoe 
paacTOBHie A bx KEJioMexpaxx. 
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T a 5 ji H II. a I . 


A 

21 

22 

Q KII.T. 

0 CCK. 

0 ceK, 

500 

69 

124 

lOOO 

13G 

244 

1500 

199 

356 

2000 

257 

460 

2500 

310 

555 i 

3000 

358 

641 

3500 

402 

719 

4000 

442 

789 

4500 

4 78 

854 

5000 

512 

913 

5500 

542 

971 

(iOOO 

572 

1028 

0500 

601 

1084 

7000 

631 

1140 

7500 

660 

1194 

SOOO 

688 

1249 

S500 

710 

1301 

9000 

743 

1354 

9500 

7(50 

1404 

10000 

795 

1453 

10500 

820 

1500 

11000 

844 

1545 

11500 

867 

1588 

12000 

888 

1629 

12500 

900 

1668 

13000 

929 

1705 
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Tadjima II. 

Tadaouia pasHocTu BpeMeni) npo^tra (T^ — BOilH^ nepBoii h BTopoif npeAsapiiTe^bHOM ^aau Bh 

aaBMCMMOCTW OTT> 3nMij|,eHTpajJbHaro paacToaHia A. 
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Ta^iHi^a 11 (upoii,ojime[iie). 
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Tlpn nonomH stoh Ta.6jinii,bi jierKO hexoahtl pascTOSHiji snimeHTpoB'L 
seMieTpaceniff. Konewo, ne^bs/i CMorpiTt na 9th qHcxa, KaKt na aficojiioTiro 
BtpHBifl. BcKop'6, KecoMH'iHHO, noHBflTca jcoBepmeHCTBOBaHHEifl ro^[orpa<]&Br, 

HO H Zeissig’a ;^aeTI> bt, oOmeinB, KaKi, bb btomi, HeoAiiOKpaTiio 

yStasAa^HCB, o'leHi, xopomee corjiaeie c% 

IlepBafl <E>a3a scMjrerpaceHifi P oSiiKHOBeHHo xapaKTepasyerca na ceiac- 

MOrpaMMaS’l> MeJIKHMIT BOJHaMH CT) KOpOrKHMPI EcJH C€HCMOrpcl<I>'b 

o5JIai^ae^l. AocTaTO^Hoa ?yBeTBHTejiMocrbK), to MOMeuxi. P o6BiKHOBeHHO 
MOHtHO xopomo OTMtexb. ^pyroe ji.'fcio ct> 8. HacTynieBie BropoH «>a 3 bi 6hi- 
BaeTi, HHorAa hobojibho HeacEo h neoneTOTBo h aejiHeTca HHorAa coMH^oie, 
KaKoe HMeHHO iwicxo ceHCMorpaMMti Ha;i;o npuHATb 3a nanajiio 8. 

Bb TaKHxii cjiyiaEX'B HHor^a CwBaeTb iiojiosho OTMtHaTb MOMeHTB iipH- 
XOJia ^IJIEHHBIX'B MJIH nOBepXHOCTHbIXTb BOJab. 

3m BOJHBI yjKe HM-feiorb ;ipyroH xapaKTepx; HM-fca SojiBuiiii nepioAx* 
KOJieSaHiEr, OEfe ^ojiie pacraHyxLr, npngemb, nocji'fe ripnxoAa a>®hhhb]xx> bojihb, 
iiacTynaexT. Bcer^a a-is orAajreHebixx CTannia waKCHMaAbHaa <i>a3a seMxexpa- 
ceHia, Kor^a iia^jiEOAaiOTCH Haafiojibuiia ropHsoHTajibHbifl h BepxHKaJibHbiH cM'fe- 
mema xoEeK'b seMHoS noBepxaocpE. 

TaKx> EcaKXi noBepxHocxHbia bojihbi ABHJKyxca em,e cb Meiibiiiea CKopocTbio, 

BO-iHbi nonepe^iHbifl, to oh'§ AOCxaratOTB Mtcxa HaSjnoAeeiH nosAsie 

Bcero. 

KpOMt TOrOj TaKT) KaKb 3Tff BOJEHbl ABHHtyTCJl IIO nOOepXHOCmu SeMAU Cl) 
OAHOH H rOH-BKO Cpe^HeH CKOpOCTbK), HeSaBHCaiaOH OTl, A, TO COOTB-ixCTByiOIAiH 
roAorpa<&x. iipeACxaBETca upaMOH jiHaiei. Ha lepr. 24 btott* roAorpa«>i, 
npeAcxaBJieH'b npawoH B, aioxb CBMBoab yiiOTpe^jraercfi a-to o6o3HaHeHia 
Haxajia npHxoAa jiJiHHHbixi) bojihi (uadae longae). 

ripii OTcyxcTBM acuo BbipaaceeHaro 8^ mohcho BocnojtbsoBaxbCfl i P 

MK onpeAiJieHifl npESiHateBaaro paBcxoama ao snHAeHxpa, xoxa, BOoSipe 
roBopa, aa'iajio L AaJiOKO ae SbiBaeri. TaKi, oTaeriiiBO Bbipaacetio i-ia ceHCMO- 
rpaMJMaxb, KaKx, aamjio F. Ca'^Ayeri. BcerAa npeAno^HxaTb onpeAtiaxL A no 
Q P JJ JIOJtbBOBaXbCH Fj F TOJIbKO A“ia KOHXpOJH. 

CjiiAyiomiB xepTeKT. 25 npeACTaBjaeTb coOoto BocopoHSBeAOHie BecbJia 
sapaKTepHoii ceBCMorpaMaiBi ^jru ropnsoHTajibHaro cii-femeHia noiBbi bi, Mepn- 
Aian-fe, EOjyxeHHOH bb ILjmo^% jjih oahobo Majio-AsiaTCKaro seMiexpaceHiH 
9 «»eBpajH 1909 roAa. HEaBefi oTeob orxerjiHBO bhahbi naiajio I\8,L h Mai-t- 
CHMajibHaa f^aaa seMieipEceHia, cx, oxA'feJibObiMH waKCHMyinaMH m x. a- 

IIpH djHBKHXT. SOMJieTpaeeHiflXX,, Bl BBAy TOrO, HTO CKOpOCTb pacnpo- 
CTpaHeBia noBepxHocTHbixi. boihi (r= 3,5“-/ca.) HeMHomaib tojilko MCHbine 
CKOPOCXH pacDpocxpaeeaia nonepe’iebixi bojihi b-l BepxHnxb cjroaxi) sejon 
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(V = TO im cooTB'feTCTBjioiuHX'B ccHCMorpaMMaxx iiaHaJio L 

jiyeTij TOT^ac'B-H^e aa iia^aJOMT) S h bojihi>i o6ohxi> THnoBi> «iacTo iiepenjie- 

TaiOTCfl. 

^jia ftiaJibix'B anHi^GHTpajitnbix'b pascTOBBifi 

dTx dT.i 

rfA “ t/A 


iipeACTaBJiflioT'b coGok) ct aocTaToaBbiM-B npH^JiHacenieMij, OTBJieKaaci. oix 
BxiflHiB FjrjdHHbi sajieraHiH onara seMjreTpBceiiifl, sejiHaHHbi oGpaTHbia cKopo- 
CTHM-b paenpocTpiieeeiH npoAOJibUbiXTb h iioiiepeqiiLix'b BOJiinb bb BepxHHXX 
CJIOfIX'b SeMJlH . 


Ecxh 3iiHi;eHTpajbHoe paBCTOfliiie A. HBBtcTHo Aia h^ckojbkhxx CTaHi];itj 
TOMOJKHO coH^acB Bte posfaiCKaTb H tioxoateiiie caMoroauimeHTpaaeMieTpxiceHia- 
JO^m 3TOH rvlfexH oieHb yAodiio iioJtbaoBaTbca ^lepewMB rjro5jcoMT>, pasj^fe- 
jreHHbiMi. Ha MepHAiaHbi h napaJiJiejH, no KOTOpoaiy mojkho neprm’b M-ixoMi.- 

^epTHTB Ha rjoSycfc hb-b j^bjxb craapit, KOTopbiXB anHt],eHTpajii)Hbia 
paacTOHHia A h HBB'fecTiibi, Asa Kpyra ct cooTB'feTCTByioinHMH paAiycaMn, 
Axa Hero cxyJKHTB oco6aa pasA'feJieiinaa ayi"a, KaaKAoe A'feJieine KoxopoS coot- 
B'&TCTByeTB 100 KHJiOMeTpasrb. 

B'b TOHK'fc nepecli'ieiiin a iHXb apyroBB h SyACTJb iiaxoAH'rbce 9t.iH[i.eHrp'i>- 
npaBAa, xaKHXB xoncKB ab'£, no, ecjiii oAuaMBB iihxb naAaexx iia ueceiicMUHe- 
cKyio o^Jiacxb, to xanyio xoxKy mojkho ripHMo oxdpocHTb. 

Ecjih HRiiiTb em,e eeJiHHHiiy A a-tb KaKOH-HHOyAb xpeTBeii craimie, to 
BCBK aa HeonpeA^fexenaocTb bb pferaeiiiti saAaHH HCHesacTB. Tanoe onpeA'I^JieHie 
SHHiAeUTpa MOHCHO HasBaTB ceuGMUHeciioH ‘mpiamyjiM(iieu. Mojkiio ajih axoS-JKe 
11,'fejiH BOcnojbsoBaxbCH h KapxaiHH b'b cTepeorpa<[>HHecKO0: iipoeKpiii. 

Boxfce TOHHoe iiOAOJKeiiie anHueHTpa iiojiyMHxca Bbri 0 CAenieMX> npn no- 
Moin,H H3B4jcTHbixB 4>opR*y.iiB c<i>epH'^iecKOH TpnronoMeTi)iH. 

riycTb iia cji'fcAyfoiuieMB Hepxearlj 26 iipeACxaBJfHerjb co 6 ofo ctBepribiS 
riojiiocB, ti JB VI AB'fc cetCMHHecKifi CTaiirypt, co cjii^AyioniHMH reorpa<xiHe- 

CKHMH KOOpAHtiaTaMH: 


Cmamf^in B. 

rillTpOTa cp 

/I,oiroxa \ 

/l^onojiiieiiie maporbi. ... 0 = 90 — ©. 


Cmaniim JSx ■ 

?i 

0 , = 90 — 9 ,. 


TorAa 


< BNB, = S = X, 


X. 
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Ms'b TO'ieK'i) B Ti KaK^b rast ij;eHTpa, saHep^HBaeM'b jtyrE c-b paji.iy- 
CaMH A H A^, COOTB'feTCTBeHIIO paBBbIMH 3 nB[II.eBTpajIbHblMb paSCTOHHiaMb- 

Bb OAHOii iT3b TOBeKb aepecijBeHia axHXb spyroBb JS* hjh JEJ^ it 6jAeTT> 


HaXOATITbCfl HCKOMblH BnHqeHTp'b. 


■*IepT. 26. 

ni 



HJIH 


^ToSbi HaHTH reorpa<&nqecKia ko- 
oiDAHHaTbi TO’ieK'b jE^ m iiocTynaeMb 
cji'fe^yiomHM'b o^pasoM'b. 

HaAO CHanajia onpe^^jiHTb pascToa- 
Hie s MeacAy CTanpiaMH B n 7 ?^, cbh- 
TaeMoe no Ayrfe Sojibmoro Kpyra, a 
TaKHEce asHMyr-b craHii.iH 

no OTHomeniio KTb nieppr;tiaHy CTanriiH B. 

Usb C4>epiiBecKaro xpeyroJibiinKa 
BNB^ HaiteiMb 

coss=cos0cos63,-i-sin9smOjCosS,. . (36) 
sin (3 = sin ? • .... (37) 

^ sms ' 

II 

cos = cos 0 coss -I— sin 0 sins cos ^ 


cos 3 

k 


COS 0i — cos 0 cos 3 
sin 6 sin s 


(38) 


Ho sa^aenbiMb BejiHqHnaMB 0, 0^ a 8 h3i> ‘topwyjibi (36) naxo^^HM'b cea- 
najia s, a eotomxj yace no o.a,HOH H3b ^jopMyji'B (37) Hjn(38)HaxoAiiM'byFOJi'b 
Oji,HaKO «>opMyjrE>i (36) n (38) Key/^o5IIbI jiJifL BbiqHCJieHia, noxoMy qxo 
OH-i^ HM'feioT'B nejorapHOMH^ecKifi Ba^b, a <i»opMyjra (37) Aaexb ABoicTBenHoe 
piraeme, xaKb KaKb, npn xoa-axe BejimaH-fe caiiyea, yrojib p MOHcexb 6Lixb 
HJie Sojitnie, bjih Meabine 90°. 

HT05bI H36tyKaTb 3X0X0 HCyAOSCTBa, BBOAHTb BCnOMOraxeJIbHblH yrOJlb CO, 

onpeji,i&jiaeME.ifi cj^feAJioiii.aM'b coorriomemeMb : 


Tor^a 


tg CO == cos o tg 


sin 0^ cos o = tg CO COS 0 ^ . 


-( 39 ) 


noflciaBK-Mb 3TO BbipaateHie Et «>opMyjiy (36). 

Tor;ia 

cos s = cos 0 ^ {cos Q -t- sin 0 tg co } = (cos 0 cos co -h- sin 6 sin co j 
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HjrH 


cos s = 


cos 6i cos (Q — o>) 
cos a> 


^ajrfee nat ypaBHeiiiii (37) n (38) HM'feein'B: 


(40) 


. Q sin 5 . sig sin 0 

^ P JJQQ 0^ gQg Q QQQ g 


no;^CTaBjiafl eioAa BbipajKOHie coss 03% *i>opMyjibi (40), nojiy’qHwnb 


tgp 


sin 0 . sin Qi.sin 0 


cos 0i — cos 0 ■ 


cos 0i cos (6 — a>) 


cos to 


sin S.tg 9i. sin Q 

1 — cos 0 { cos 0 -t- sin 


sin 0 tg a> 


sin 8. tg Oj. sin 0 


tg S.{ cosS. tg Qi} 


sin 2 ff — sill 9 cos 0 tg oi sin 0 cos to — cos 0 sin to 


COS a> 


BjiH, OKOHaaTejiBFio, npHHHMaa bo BimManie cooTHomeme (39), 



tg Q . sin to 
sin (0 — o>) 


(41) 


Co <i>opiviyjraMT> (40) h (41) h BBiHHCJraiio'rb s u p. 

/(jia Bbianejiema ara «i>opMyjibi o'^ieiiB yAoSubi, iipiiqeMB irfeTB HHKaKOH 
ABoircTBCHHOCTH BB p'ljiiieHiii, xaKB KaKB airaKB ijpM coss H tg^ onpe;i.'tjiaeTB 
TOT'qacB-Hte, Oy^CTB jh coorB'fexcTByiomiil yrojB SojiBine HJia MSHbiiie 90°. 

HtoCbi iiepeBecrn s bb KMOMeTpLi, naAO Bi>ipa3B'ri> .9 be rpa/tycaxB h 
aoJTflXB rpa^yca (s°) h yMiio>KBri> BarfcniB. s° iia KOJiHcaecTBO ji, 

^1= C371 4 . . . . (42) 

li “ 

Log.yl = 2,046]. 

S — As° KKTJrOMeTpOBB. 

Jljin Ka>KA0H Aaimoti iiapM cetcMnaecKnxB CTaepiw s h p cyTb BOJin'qranBi 

nocToamibiH h MoryxB 6biTb BbiqncJiCHbi HanepcATb. 

06paiii.aeMca[ TencpE kb TpeyrojibimKawB hah — des- 

paSAHHHO , BB KOTOpblXB TpH CTOpOIlbl A, H S HSBfeCTHbl, CB pliJIbEO BbiaHC- 

jiCFiiB yi^ja z — . 
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CHa^ajia Haj^o nepeBecin h bt* yrJiOByio Mifepy, T.-e. pasAi&JiHTfc bth 
BejiHHHHfci na^. HojiyqiiM'B A h A^, BbipaHceHewa bx rpa^ycax-B h ;i,ojiHXTb rpa- 
Ayca. 

Bse^a AaJiie o6o3Haq:eHie 


:p 


i\ -I- 

2 


s 


( 43 ) 


dyAeMT., Ha ocHOBania hse'^cthoh <i>opMyjBi C'^epHqecKOHTpnroHOMeTpiH, HM'fexb: 


ta* — £ = 1 — A).8ia(y>— g) 

® 2 Y sin 2?. sin (p — Aj) 


( 44 ) 


Tor^a asHMtyT'B annaeHrpa aewjreTpaceHia ofHOCHTeJiJbH^ 
B 6jA&T!'h 


Hjrn 



MepHAiaiia CTanaiii 


( 45 ) 


H;epT. 27. 

/V 


Seaa TenepB 3 nHii,eHTpajiE.Hoe pascToaHie A h asHiayTi) anupeiiTpa a a-hh 

cTaHii;iH B, JierKO y7Ke BBiHHCJiHTb reorpa<i>H- 
qecKia KoopAHHaTti <p^ a caivioro animeiiTpa. 

Bt* TpeyrojiBHHK'fe BNJEJ (cm. nepT. 27 ) 
ABife CTopoHbi 0 , A H yrojn> a H 3 B 4 cTHr>i. 
TpeSyeTCH onpeA'fejiETi. AonoAHenie niapoTbi 
anHiAeHTpa 0 ^ h paanocTt AOJiroTB y. 

AHaiorHHHO tomj, qro y iiacTb 6 biJio 
paHbme npH BbnncjieHiH s, SyAeMi, HarliTB 

cosO^=x 3 Os 6 cosA- 4 -sin 0 sinAcosa, . . ( 46 ) 

sin A 



tgy 


sin Y 

cos A — coaQ coa Og 
sin 9 sitt 0g 

sin a. sin 6. sin A 


sm a. 


sin 0,. 


cos A — cos Q cos dg 

BBeABM-L OBSTb iiiKOTOpbiH BcnoMoraTeAbHtjfi yrojiTb y 

tg X == cos a tg A 

cos = cos 0 cos A -I- sin 6 cos A tg y 


( 47 ) 


Tor^a 


( 48 ) 


cos A 
cos X 


{cos 6 cosx -+- sin 6 sin 



HJILT, OKOHiaTCJIbHO, 


(49) 


cos 0^ = 


coa A. cos (0 — x) 

C03 X 


noACTaBjfl/i 3Ty bb <[»opMyjiy (47), iiojry’rojuB 


tgy 


sia a siu O.sin A 


cos A — cos 0 - COS A 


cos (6 — yj 
cos X 


sin a sia Q tg A 

1 — cos U { cos 0 -I- siu 0 tg X ( 


siu 0 tg a, { cos a tg A } 
sin^ 0 — ■ sin 6 cos 0 tg x 


* Y 

sm 0 cos X — cos 0 siu x 

MJIIfy OKOH'^iaxeJIfcHOj 

tga^siux 

® * siu (G — x) 

Do <E>opMyjiaM'ii (49) h (GO) n bbi'ihcjibiotc/i 0^ h y. 

Tor^a mapoi’a anaaenTpa GyACTi, 

op^ = 9() — 0^, 

a AOJiroTa 

X„ = X:tY, 


(50) 


(51) 

(52) 


TA'fe SHaKi^ -i“- naAO B3fiTL TOBAa, KorAa aimaenTp'b jiojkhtx k'i> BOCiOKy ot-b 
cxanpin a spiaKi. — , KorAa oin> jpeacHrjb kb aaiiaAy. 

Ecjih-6bi GbiJia B03ii03KiiocTb oiipeA'fejiHTb asHMyxii aiiHperiTpa a no ea- 
GjiioAciiiaMB iia caMoii cxaHnin to, ana/i 9iiim,eiiTpaj[bHoe pascTonirie A, 
Moaaio Gbi Gbuio onpeA'fejiHTb iiojiojKeHie aimpenTpa, ee iipnG'feraH bobcc kb 
coaMctbik) ApyrHXB ceftcRiH'iecKHXB CTaimiH, a iioAbByacbTOJibKO naGjioAeHiaMH 
cduou AHoib AaHHOH ceicMHTecKOlS CTaeniH. 

Ilpn HaAHqiH noAxoAfliUHXB ce#CMOi"pa<E»OBB, oGjiaAaiomHX'b AOCTaro'iHOH 

«jyBCTBHTejibHocTbio, saAa’ia axa snojinfe pasp'lJuiHMa. Mw paacMoxpHMB axoxB 
BOiipocB iiOApoGH^lse iiOTOMB, KOPAa nosHaKOMHMcn CB xeopieii ceiicMH'iecKKXB 
HiicxpyMenxoBB. Bx> HacroHipee BpeMa Aocxaxo^irio yKaaaxb na to, 'ito ajih 
AaiiHOH pfejiH HaAO TOJibKo SHaxB aCcoMomHusi nexHMHObi CMiimeiiia to’jkh 
aewHOH noBepxHOCTH iipn nepBOMB BCxyiiJieHifi npodoAwmxz ceHCMH^ie- 
CKHXB BOJIHB H npH TOMB, KaKB BB MOpHAiarffe, TaKB H BB HOpBOMB BepTH- 

Kax'fe. OxHomeHie Bxopoi BejH’^iHHbi kb iiepBOH h ao-Ctb hamb xaereHCB asHMyxa 

10 



146 


3nHii,eBTpa. BcaKan HeonpeA'^JieHHOCTfc bt. ptmcniH Bonpoca nc^esHeTi., ecjn 
MBi CTjyM'feeM'B eme onpeA'fejiBTB BTb KaKyK) nMeimocTopoHy nponsomjioeM'femeHie, 
T.-e. 6BiJia~jiH HBM'fcpeHHaa npo3Kii,iH CM’fein.eeia nanpaBJieHa n't N-y hjih 
8-y, JE-y MH W-y h cooTBtTCTBOBajn. jh «j>poht'b nepBoft npoAOibiiOH bojihbi 
BOJ iH'fe eaKaTifl hjih pasp'feaceniH. 

B'b He^aBHee BpeiwH HpoH>. Zeissig HaB Jugenbeiia’a Gjihstb Darmstadt’a 
paspaSoTajL'B ocodbifi npieMij oiipeAbjieHia nojOBKenie annpeHTpa seMJierpfl- 
ceniH, cymnoCTB Koxoparo saKjrioHaeTca bb cjit;iiyioiii,eM'B. 

Ho eaGjioAeHHbiiH'B bi. Jageiiheim’b MOMCHTaMt npHKOAa bojhib nepBOH 
H BTopoH npeABapHxejibHbix'B «>a3'K IP w S Zeissig, o5i>i’hhi>imi» nyxeM-L, no 
KpHBBiHx. BpeMeax. npoeira, onpeA^JiaeTB paBcxoanie A ao annueiixpa. Sax^bM-B 
OHB EOJIEByeTCH a^COmMUUMU MOMeHXaMH nepBOH <E>a3bI JP Ha paSJIHHHblXTb 
ApyrnxB ceHCMHxecKHXB cxaHii.iHX'B, h, KOMSHHHpyfl KaacAyio xaKyio CTaimiio cb 
J ugenheim’oMB (cb cooTBbxcxBviomeH bbjihhhhoh P), bbiboahtb asHMyxB a 
annixeETpa oxHOCHxejTBHo MepHAiana Jugenlieim’a. 

Hsb nojiyxeHHbixB, xaKHMB oSpasoMB, asHMyxoBB ohb CJepexB cpeAnee. 
ynpomeHiH bxhxt. onpeA'bJieHiff hmb cocxaBieiiw ocoSbie rpa«MKH. 

3eaa Ana, mohcho yace sax'feaiB .lerno onpeA'feJiHXb reorpa^MHecKia 
KoopAnaaxbi annpeiixpa. axoii ai-iiH Zeissig xaKHKe nojibsyercj! oco6biMH 
AiarpaMMaMH. 

CnocodB 3TOTB BBiiexB xo npeHMymecxEO, nxo ohb KjaAexB bb ocaoBaiiie 
TOJibKO BejfEHHHbi MOMGHXOBB P, OHpea'feJieHHMXB Ha ApymxB CTaHH,iaXB, 
KaKOBbie MOMeHXbi SojibineH) nacibio JierKo xohho OTM'fexHTb ea cencMorpaM- 
MaxB, TorAa KaKB Hanajio Biopon <i>a3bi S oxenb nacxo SbiBaexB HeoxneTJiHBO. 
Momchtb S xpeSyexca, xaKHMB oSpasoMB, tojibko ajih odtioii, ocriOBHot, 
exaHHiH, A,Jia Koxopox no roAorpa<E>y h onpeji^fejiaexcfl cooxB'feTCTByK5in,ee ann- 
HGHTpajibHoe pascToaide A. 

Ho axoTB iipieMB, kekb h motoab ceficMHqecKOH TpiaHryjian,iii, cxpa^aexB 
iHfeMB HeAocxaxKOMb, ^TO OHB xpeCyexB, A,Jia onpeAbjieeia rioji03Kenia anuneHTpa 
BGMJieTpHceEiH, npeABapBTGJibnaro odiH'fena AaHHbixB MeacAy OTA^jibiibiwH cghcmh- 

HGCKHMH CTaHHiflMH. 

Hsb Bcero BbimeHsxoaceHnaro bh^ho, KaKoe BaatHoe saaneHie HM-teTBAAE 
npaKTHHecKOH cencMOHexpiB xoHHoe sHaHie roAorpa<E>a. 

Ho aHanGBie roAorpaf^-a AaieKo hg HCHepnbTBaexeH BonpocoMB o posbie- 
KaaiH BEHHcaxpoBB aesoeTpaceHift. Mbi jehaumb h3b AaAbH'feHmaro, hto H3b 
K pHBoii roAorpa<>a momkbo BbiBeexH Hi^Koxopbia HpesBbinaHHo Ba}KHbiH n hetb- 
pecHBifl saKJHoqenia o <E>03HHecKHXB CBoncxBaxB rxydoKHXBj coBepoienHO 
fiawB HeAoexyEHbixB, BeyxpeHHHXB cjogeb sgmih. 
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§ 3. 


OnpeAt/ieHie yr/ia BbixoAa ceiiCMMMecKOM paAiaiiiM. 


Bnb § 1 HacTO^meH rjiasLi mbi aaiDJiH cjifeAytomee BBipaateaie wa ann- 
peHTpajibHaro pascToaHia A : 


1 

A = 2r„a [ . . . . .(^.opMyjia (24)) 

9m 


FA'fe a ecTb cos yrjia BLixo;i;a ceHCMBaecKoii paAiaaiH 

a = COS 4?o ('i»opMyjia (17)) 


CjcfeAGBaTejibHO, KasKAOwy GriHn.enTpajbHOiny pascToaniio A npiypoHona 
onpeA'feJieHHaa BejiH^EHa . 

0% Apyrot cTopoHBi, am BpemeHH npoCira T eooTB'J&TcrByjtomaro jy^a 

MBI HiW'felH 

1 

T= 2n„r„ j" (oopMyja (27)) 

9 m 


Hh^khIh iipeA'fe-n'B 3THX'b AByx% onpcA'feJieHHbix'fc HHTerpaj[OBi> onpeA'fe- 
JfleTCH H3X yCJIOBiH 

9(pm) = “ (‘]&opMyjia (22)) 

•^>ynKi;ia 

(p (p) = vp (<i>opMyja (20)) 

HaMl> HeHSB’feCTHa. 

HaESojibniaa rjiyOHaa nponHKaoBeniH ceiicMH'aecKaro jyia Bnyrpb seMiJiH 
BJiH cooTB'fcTCTBvioiAaa uejiHEHna pjjj ecTb raiuKC <i>yHKD,ifl OT-b oc. 

CocTaBHMTb Tenepb BBipa^Ketiie 


T — n^ocA. 


T — n^uA 


2 Wo n J 


v2 p2 


Pm 


p Vcps (p) — 


2won J 




Pm 


p VcpSi (p) — a.^ 


BJiH, npHHHMaa bo BHUMaHie cooraoiueiiie (20), 

1 

T — a A = 2Wo Tq j — — ^ 

Pm 


.( 53 ) 


10 ’* 
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^TOT'B HHTerpajiTb ecTb TaKitce <&yHKi;iji napaMexpa a, HHTerpiipoBaeie-aKe 
npOMSBOAHTCH IlO p. 

npaHHMaH BO BHHwaHie, qxo niHtHiH npe^iji'b aioro HRTerpaJia ecxL TaKHte 
«>yaKaiB[ oxi, a, mli riojry'JKM'b, na oceoBamH aaB'fecxHOH xeopcMfci HHxerpajib- 
earo HCRHCJieHia, KacawmeHCH w>«>epeHii;iipoBaHia onpe/i.'fejieiiobixi. HHTerpa- 
jiOBTE. no nepeM’fenHOMy napawexpy, no Koxopofi 


^2 ^2 

(a;, a) cZoj = [ j f (oj, a) 1 a; -f- f (aj^) — f (a:,) , 

CCx Xi 

cJiiflyioipee Bbipaacenie mh nponsBOAHoa Bbipaateidfl (53) no napaMexpy a: 




A 


dA 


-2M(j r^a 


J 


(7p 


Pot 


p (p) — aS 


Onq <y > (p)— 


9 — 97n 


^ 9ni , 


Ho, Bi CBjy cooTHomenia ( 22 )^ Bxopo# 'XJieH'b bx npasoM Bacxn npe^lbi^y- 
in,aro paBencTBa paBeax. nyjiio, a iiepBbiH xjenb, iia ocnoBaniH ‘XopMyjiM ( 24 ), 
ecxt Hiqio BHoe, KaKx> — %A. 

HTaK'b, 


da. 


‘^0 ^ ' 


■nnX-j 


dA 


da 


■Wo A 


HJIH 


oc = COS e-Q ~ 


«0 


d2^ 

a A ■ 


TaK'b KaK'b % ecTb BejiiinHua oSpaxHaa CKopocxn pacnpocxpaneHia co- 
OTB^TcrByEoiaaro ceBCMHxecKaro jyqa Bb caMsixb Bepxntixb cjEoaxt seauiiT 
TO, npHMtofla oxy $*opMyjiy Kb cjynaio npo/coJibHbixb bojux riepBOH npeABapa:- 
xejiBHot <E>a3i>i seMJieTpacema, 6yB,eMb HiniTb 


cos Cq — 




dTi 
0 dA 


(54) 


3ra <3E>opiviyjra miheri} BpesBbiqaHHo BaHcnoe BHaqeaie. 

d jT 

Bx> Hen ecTb bhxto hhoo, KaK% xanrencb yrjia, cocxaBjaeMaro i^aca- 
xejiLHot Kb roAorpa<[>y npo^i;ojiBHbixb BOJHb cb ocbio A. 

TaKHMb oSpaaoMb, ecjin mm snaeMb CKopocxb paciipocrpaHeHin npo^ojib- 
HblX’b BOJIUb Bb BepXHHXb CJTOflXb SeMJIIT TO BCOr/^a MOHteMb BElBHClHTb 

yrojiTb BMxoAa ceBCJiaxecKoS paji.iaaiH Cq. 

. HaoSopoTb, onpeA^BHa B3b HaSxioA^HiB, r^Mb bjih niibiMb cnocoSoMb, 
yroJib e^, o xoMb p'liBb dyAexb BnepeftB, MOJKao no roAorpa^>y oiipeA^&JiHTb 
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H O^HapyHtHTb, TaKHM-fc 06pa30M1>, BOSMOJKHLIfl aHORiaJliH BT, reojTorHqecKOMt 
CTpOeHlH BepXHHXTb ILiaCTOBTb SeiVUTH. 

< 4 >opMyjiy ( 54 ) mojkho O'^eet jierKO BbiBecTn h *ihcto reoMeTpH'qecKHM't 
nyTeMb, iipHqeMb axa ‘i>opMyjia ocTaeTca Bcer^a ciipaBe^JiHBot, eeaaBHciiMo ort 
rjySiiHbi sajieraiiiH oBara, ecjia tojibko cooTB^TCTByiomiH ro^iarpa<i''B npiypo- 
HeHt Hweeno kx arofl rjiydna^fe; BapoBteMb, raKi. Kan^ oBarb seaureTpaceHia 
HHKor;ta iie xeacuTx oaeat rjrySoKo, to paamma bt. ro^norpa^pa Moatexi* 

CKasaTBea tojibko tobokt*, oTCToain,H:x"B HOAaJieKO oxb annixeHTpa, ^jia 
6oji'fee-Hce SHaaHxeJiBHBix'B anHaerixpaJiBHLix'B pascxoania Boiipocx> o r^yCeiit 
sajieraHifl OBara ee HM'feeTTb <i>opMBi roAorpa‘i>a iio^ith iiUKaKoro npaKXH'ie- 
CKaro seaTeiiiff, 

Ha cji'bjiyioineMTi Bop- 
xeffi'R 2 B H npeACTaBJiaerb 
C060K) OTar'B BeMiexpaceHia, 
a H AB'fe TOBKH, iia- 
xoAffmiacfl Bx GeSKoeeBHO- 
<5jIII3K0MXi paBCTOfllliH dA 
;ipyn> on, Apyra. 

OnycTHMTb ii3x> B ncp- 
neeAHKyjiHp'B na xpaeKTopiio 
iipoAOJiBiiaro ccHCMHBecKaro 
jiyBa, Baymaro in, . yrojii, 

BBixoaa cGHCMHBccKoii paaia- 
piH B-B iiycxB GyAGTi, Co- 

Topiia HSTb ajieweiiTap- 
Haro xpeyroJbHHKa BCB^ 
cjitjiyeTX, TTO 

6'i?j = dA cos I'io . 

Cx Apyrofi cTopoHBi paBCxoaniio (JB^ cooxB-fexcTByexx Bpeivia iipoCfcra dT^ 

npoAOJibfiaro Jiyna bx* caMBixi, Bepximx'B cjiobx'b sgmjih. 

CJI'^6;^OBaTexBHO, 

CB^^v.dT^. 

CpaBHHBaa 06a bth BBipameHia, imxojiHMT> 

TXO H TpefiOBaJIOCB AOKaSaTB. 
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Htuki,, ^i>(>pMy.m (54) BCei^^a cnpaBewBBa, cosepineEHo neaaBHCHMO orB 
saKOBa, onpejj.'fejiaroni.aro aaBHCHMOCTB BeiHEHHbi v = ^, T.-e. cKOpocTH pac- 
npocTpaHeHia ceHCMH'iecKHX'b otb MySsHbi (p) n npa Qoee^memio 

nojiaaseHia caara sewjieTpHceHia H ii iwfecTa iiaSjiioAeHia bto 
npawo cji'6;i;yeTb aepreaca 28. 

4>op]Myjia, asaJiGrBaHaa 4>opMyji'fc (54), MOBceTB TaKate Sbitb npHM'^HeHa 
H K-b cjryaaK) nouepeaHbixTb BOJHb. 

Zoeppritz n G-eiger, iia ocHOBaniB onyfijiHKOBaHHBix'b hmh AaiiHbix'b 
ajia ro^orpaoa opoKOJibHbix’B ceHCMHqecKHX'b boxhti, AaJiH cj'feayiomia: BeJinaHHbi 
yma bb saBHCHMOCTH otb anapenTpajibHaro pascTOHHia A. 

3th «iHCJia DpHBeaieHEi b-b cJitAynDinen Ta6jiHn,'£ HI. 

pBAaMB CT> BeJIHTHHaMH eoCOQOCraBJieHBI BeiHTHHbl yPJa £, HOAb KOTOpBIM'B 

ceECMHBecccie JiyBH BbiciynaJiH 6br nsb H^Apb aeaiJiH, ecjiH-6bi ohh pacnpo- 
CTpaHajiHCB McacAy annu.eHTpoM'B JE ii M'fecTOM'B ua 5 jtoAeHia B npaMOiHHeHHO 
no xopA'fe EB (cm. qepT. 19), T.-e., ecj[ii-5bi ynpyria cBOHCTsa ii njoTHOcrb 
BHyTpCHMXB CIOOBb 3eMJIII SbUTH-^BI 663^^ OAHHaKOBbl. 

TaKB KaKB yrojib npn aeaxp-fe, cooTBifeTcrByiom.iH anaaeaTpajibHOMy pas- 
CTOHHiio A (bt> KHJioMerpaxb) ecxb d, rA'fe 

= 6^ • ^ = T ‘ “i^opMyjiy (42)) 

TO B3B BepTCKKa 19 JieXKO BIIAiXb, XTO 



TaKB KaKi Tpaeirropk cetCMHnecitHX’b Jiyxen oSpameabi BooSme Boriiy- 

TOCTBH) KB nOBCpXHOCTH SeMJIII, TO Blbl dyAeWB HM-iTb 

eo> £. 

^xa BeJiHEiniB A, npeBbimaioLa.HX'B 13000 kiu., <^opMa roAorpa<E>a noxxH 
coBepmeHHo eme ne nscjitAOBana. 

TaSiHiia III ooKasbiBaexB, xxo, npn aiajibix'B BejiHEHHaxx A, Cq ffbicxpo 
BoapacTaerb, a, okojo A = 6000 khjt., BoapacTaeMOCxb BanMeHbmaa. 

PasHOCTE €(, — £ CHanajia SEicrpo yBejiHHHBaexca, sax'feM'b, okojo 
A = 5000 KHjr., AOCTEraexB MaKCHMyiaa, a noxoMbyate axapasHOCxb mbaji^hho 
ydbiBaexb. 3 to oScxoaTejibeTBO yate HaBOAHTb Ha Mbicjib, nxo bt, rjydoKHXb 
cjiOHXb seMJiE, coorBiiTCTByiomHXb A =5000 km., mohiho Bexp'fcxHTb ano- 
Majiin Bb saKOHt HaMiHenia CKopocTH pacnpocxpaHeHia ceECMnnecKHXb bojihi. 
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BT. saBHCHMOcrn OTB rjiySuHEi. Kb sroiwy Bonpocy mbi BepneMca eme bb cjife- 
AyioineaiTb naparpa^*^. 

Mbl BHAHMI., TaKBMI, OfipaSOMB, ’3TO 3Hailie BeJTH'lHHBI yrJia ^ 0 , KaKB 
«>yHKn;m ott> A, HM'feexB •apesBBi’jatHo BaaEcaoe sna'jeiiie, TaKB KaKB axo ;];aex'i. 
BOBMoatHOCTB opocji'feAHTb ;i;o HSE-fecTHOH cxencHH xpaeKxopiio ceHCMH»iecKaro 
Jiy'ia CKB03i> TOJTJny sgmjih h BbiBeexB oxciOAa H-feKoxopBia saKJiio'ieHia o <dii 3H- 
^eCKHXX. CBOHCTBaXB BHyxpeilHHXB CJIOeBTb BeMJTH. 


§ 4. 

3aBHCMiuocTb CKopocTM pacnpocTpaneHifl npoAonbHbixi> h nomepeHHbix'b 

BOilH-b OTl r/iydMHbl. 

onpGA^JieHiH axon saBHCHMOcxn o6paTHMca onaxB kb HameMy ochob- 
HOMy ypaBHceiio (^opwyjra (24)), AaiomeMy BejHiRiiy A b-b saBHcnaiocxH oxb 
B ej[H*iHHbi napauiexpa a = cos Cq. 

' 1 

A = 2roa f = 4> (a) (24> 

° j py<p2(p)_a.2 1'^ > 

Pm 

SaBHCHMocTb A OTB X MOHEteTB, KaKB Mbi BHA'fe-iH HaB npe;i;biayiu,aro §, 
caHxaxbCfl H3B'fecTHoii, pasTb axo Mb! BHacMB <E»opMy KpHBOH cooxBtxcxByiomaro 
roAorpa<E>a. 

C.i4A0BaxeJibH0, ^^yaKpia (a) HSBicxHa hsb naCjioAeHiH. 

SaAa'ia, cb MaxeMaxs^ecKOH xo'^ikh apfenia, cboahxch kb xoiny, qxoSbi 
no;i,biCKaTb j^jia (p (p) == vp xanyio ^jEKaiio, Koropaa, Syayaa noACxaBJieHa bb 
B bipaatenie npe;j,bi;i,yiparo onpeA'fcxeiiHaro HHxerpaxa, yAOBjiexBopHJia - 6bi 
ypaBHGHiio (24). 

MbiBBejrapaHbine CJi'iAyioiii.ia o6o3Ha’ieHia (cw. 4>opMyjibi (1 4),(15 )h(16)): 


T 



( 14 ) 


H 

Cjr’feAOBaTejbHO, 


= ^ ....( 15) 

v = f(p) .(16) 

cp fp) — vp = ^ p (cm. <i>opMyjj (20)) 

(56) 


B.IH 


V 
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TaKi, KaKT, p ecTE pa^c-fc cjioh, BhipameeiibiH btb Aojaxi, paAiycaseMjiH, 
TO, ecjH MEi SjAeMt BT) cocroamH onpeA^fejinTB ^>yHKAiio cp (p),To SyAeiviESHaTE, 
KaK-E H3M'fcHJ3eTCa CKOpOCTb pacnpOCTpaHeiliH CenCMHTeCKHXE BOJIHE be SaBHCH- 
MOCTH OTE rjy^HHLI. 

BBe^eME, AJia yAo6cTBa ;iajibH'feHnaHXE BbiKjraAOKx, cji'i^Ayi^^mia o6o3Ha^eHia: 


Tor^a 


n 


2/— cp2(p). 

cc = (x) ( 57 ) 

= .. .(58) 


KpHBaa 2/ = -P(^) HaiMLE iieBBefecxHa. Oaho tojibko MtiaiiaeME, a hmchho, 
3X0, TAKE KaKE BCOrAa K0ne3E0, TO, npH 


H, npn 



KpHBaa y = F{x) iipoAcraBJieHa ycjiOBiio iia ^lepTerf 29. 



KaK0Ba-6bi im obijia ti>opMa KpnBOlr, mbi mojkome Bcer^a, bsobe Ha He@ 

SjHSKin TO3K0, KHKE nanp. H iipeACTaBHTb ee na stome yqacTK-fe 
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^jHKi;iet BHAa 


y — a cx^ 


(5 9 ) 


H'feM'b 6jiHate BSflTbi TO^KH H A^^ a-feMt 6 jiH 3 Ke 6yAeTx KpHBaji, Bbipa- 
3KaeMafl ypaBneaieM'b ( 59 ), coBnaAaTb ct> A'l^HCTBHTeJibHOH KpHBoS y = F{x). 

CaMO C06010 paayM'ieTca, hto A-ffa yaacTKa, npHjreraK)in.aro HenocpeACTBeHeo 
K'bToaK'fe 0, cooTB'fercTByiomia'JKoe-3><®HaieHT'b a HaAonojiojfiHTbpaBHbiM’b hjjieo. 

HTaKTb, Bpe^noJioatHMx, wo, Ha«3HHafl ori> KpHBaa na HSB'fecTHOM'b 
j^acTK-fe, MeasAy x — 1 vi x Moacex^ 6biTb npeACTaBJieHa <&opMyj[O 0 

( 59 ), npuHeMiy, npn 

x~Xq= 1, «/ = «/o = 1 

B, npn 

X~x^, 2/ = 2/i. 

3aAa«ia cbo^htch kx onpeA'kieiiiio, iia ocHOBaHie aMnHpnqecKOB saBHca- 
MOCTB A = (a), Koe<t<PHii,ienTOBX a^hvLC. 

Meac^y nocjr'fe;i,HBMH cymecrByexx, o/^huko, onpen-bieHnoe cooTHomeiiie: 


HJIH 


y^ — a-^hx^-^- c V 

^ _ yp — « — yo 

^0 ^*^0 


cx^, 


( 60 ) 


HTO, WB = 1 , AaeTx 


Z)= 1 — a — c, 


( 61 ) 


Ha^A^Mx Tenepb BbipaaceHie HHrerpaia, BSOAamaro bx «&opMyjiy ( 24 ). 

Bboah HOBbifl nepeMljBHbia, ^y^esix nari^Tb 


A = 2^0 a J 


pf7p 


p2 / cp2 — a2 


==:: = r^OC f 
_a2 ^ J 


dx 


xVy — a2 ’ 


(6 2 ) 


9m 

CooTBtTCTByioiaaa BeinqHHa onpcAtJiHTcaHaocDOBaHiH ci,op]My;ibi(22): 


rA'fea;«, = p “ 


t] = ar 


( 63 ) 


OoACTaBHMx leaepb bx ypaBeeeie (62) BbipaiKenie y nax <i>opiviyjibi(59). 
TorAa 

1 

A ~ r^OL f — 

J xV(a — a^j H— 5fl? “i-~ c3x^ 


( 64 ) 
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HaHi^eM'I> cnaqajia BBipaateeie Heonpe;ii&jieiiHaro HHTerpajia, kotopeih mm 

o5o3HaqHMT) qepea’L I. 




doc 


xl/(a — a^) HH bxHH cx^ Ycl ^ — a 


■ ar ctg 


2 (a — rx2) 


2 >/oc2 — a. V(a — a^) - bx -§- 


...( 65 ) 


GnpaBeAJiHBOCTb aTOH <E>opMyjiBi momkho JierKO npOB'fepnTb oSpaTHbiM-i, 
AH ^oepeHUHpoBam.eM'B, 

i^'feftCTBHTeJIBHO, 

2 (a — Qc^) ^ bx 

2 (a — a^) -I- bx 


Yoi^~a 


arctg 


2 y a‘^— a. y'(a — 


_2 Y — a,V(a — a^) -i- bx -hh 


Va^ — a 


1 "“I— 


2 (g - — a^) -I- bx 


2 V — ct,Y{a — a.^)-^bx-%-cx^Ji 

iVia ~a.^)-^-hx-*- cjja , _ > 2 (a — a 2 ) -i- &a: } 

. 2 2Y{a — gS^) H- bx -H 

— 4 (a — ai^)~[(a — a^) hh fca; -h } h- { 4 (a — 4 (g — bx --i- 62 } 

1 2b {(a — — 2 (a — ofi)b — x — 4 (a — aS) cx — 2bex^ 

Y(a — 0 . 2 ) bx — 4: (a — a^) cj* 

X X — 4 (a — o^) cx 1 


V{a — x 2 ) -I- 6 aj -f- cx-a } — 4 , (a — a.^)c ) a- Y(a — a.^}-i-. ba>-i~cx-^ ‘ 


<E»opMyjiy (65) mojeho HaiiHcarB ecpe TaKi^: 

I = -arctg 

l/a2 — a 2 ya2 — a — o^ 

HaHA« axoTt neonpeAfeJieHiiBifil HHxerpaAT), mohho yjite noACTaBHXB npe- 

A'feJiBi. 

HasmiB npcA'iiJi'B onpeA'fcjfHTCfl H3 'b ycJiOBin 


Pm = « = «'* 

^0 BTOrO MBI IipHUBMaeMOb, qxo nOCTOHHHblfl «, 5 H C COXpaHBEOTb 
CBOH qHCJreHHwa SHaxeHia. 

TaK% KaK-B, npH a? = — a®, to sHaMeHareJib npeAtaymaro Bbipa- 

acQjiia odpaipaeTCfl bt Hyjib, a cjifeAOBaTeJibHo apryweBTE upn arctg bt cx>. 

TaK-B KaKB, ct> ApyroH cTopoHBi, npH BepxHeMT. iipeA^Afe £c = £»o==l, h 

TO MBI eyACMB HM'^Tb 




■ 


a 


arctg 


2(« — a2)-i-l) 


7T 


2 /aa „ a .yi __ eta 


— 166 — 


Bee^eMi* TenepE TaKoe oSosHa'ieHie : 


Torjia 


2 Vag — CT.-Zl — a 2 

2 (a 2 — — i, 


Y (/2 




- . ( 66 ) 


Ho lerKO qio arctg — - — -^ = arctg«t?. 

t €? <£5 

^'McrBHreJiE.no, iioJOJKHBiim 


GfAeMTj HM-feTL 


OTCio;i;a 


arctg — = 


arctg 


w 2 


tg ■U — ^ =r 


tgic — tg- 
1 -f-tg M. tg- 


CJI-fe^OBaTeJEHO, 


MH em;e 


HTaKT), 


tffftc 


ICtg(. 


= arctg w; 


arctg (— i) = 1 arctg w. 


[-r]i-„ = ^ 7 =:=-arctg«; 




(67) 


Uuin napy cooTBtTCTByioinnx'E, SBa^eBia A h «, h, npHHHMaH eme bo 
BHHM ame cooTHOineHie (61), 6 jtohi HMiib 3 ypaBHOHia, asB KoropBixt moikho 
OD pcA jHrb Bci Tpa nocroaHHua a,i h e, BxoAainia bt. -lopiiyjiy (59). “ ' 

Toraa «opMjaia(58) j(acn> yate Bam-b aaBHCBMOcri, cKopocTH » ott. rav- 
Shhbi ejroa. 

CoBepmeHao nojoSao TOMy, KaK-B hbi BLiBHCMaH A, mm Momein, Bbiaac- 
JiHTfc H speMff npoS-fera T. 



_ 157 — 


<l>opMyjia (27) Aaenb iiaaiTj 


HJIH 


T- 


2«on 


!p^p 


l/(f)2(p) 




t^ni 




vS p2 . gdg 


Bboah eioAa hobduj iiepeM'feHii&iB h «/, iiojiy'inMii 


(27) 


T-. 


«0»*0 J 


ydx 


X 


X Vy — 


m 


noACTaBHMT) Teiiept cio^a BbipaiKenie p hsI 4>op»iyj[i»i (59). 

ToPAa 


T: 




f 

<^m 


■ lx H- ex^ 


xV{a — a2) -I- hx cx'^ 


dx 


n^r, [a J* 


ilx 


X. 


X V[ci ■ 


bx -I-' 


'^f 


dx 


m 


X, 


y'la — a^) -I- bx H- cx^ 


m 


1 

r ____ adx ^”1 

J y (a — a^) -I- bx -I- cx'^- 


SatMeMca HaxojKAeiiieMi. cooTBtxcTByiomax'B iieoiipeAljAeHHBin> hetc- 
rpaJioBi>. 

IlepBblt HHTerpaA'E CCTL IIH4T0 HHOG I^aK'I> TO KOJUieCTBO, KOTOpoe MbI 
o 6 o 3 oaEHJiH paiibine qepe 3 T> J. 

O^osnaTHMTb BTopoH HEiTorpajiT) ^lepesTi , a xpeTiii qepeaT* : 


^.=1 

/,=j 


(ix 

Y(a — a2j -4- bx -I- cx^ 
xdx 

via — a2) -t~ bx ca ;2 


•# 


HaxHeMT^ ctj onpeA'feJieiiifl BToporo Huxcrpajia. 

J 1 r _(l) -I- 2cx — b )dx 

2 2 g j — 0,2) ft.* _|_ ea-a 

= -^ 1 2 V(a — oc^) -i-hx -t~ cx^ — &Ji]. 
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IIpH C > 0 


r =r — - 

1 J Via,— 


dx 


==- = ^ 2ea; -t-^Vo. V{a — gS) h- ea:^ 

y(a— aSj-Hftaj-i- cfljS 2/0 &-+-2ea; — ay's .1/(0 — 6a; h- ex® 

Bt cnpaBewHBOcrn 3 toh «>opMyjibi mojkho onaTB y6^AHTi>CH Henoepe^- 

cTBeHHLiaix J^I[<&$epeH^HpoBaHieM'L. 

^ttcrBirejibHO, 


1 

iVc 


Ig 


2/c 


5 -+- 2cx -+- 3l/c .7/(0 — (x^) 6a; -t- ~|^ 

6 -H 2ca; — ai^c . V'(a — a2) .+_ fcx -t- cx-^J ' 


_(6 — H 2 cod] -I- 2 y" c , V(fl! — a^j fcaj — j- < 3 a ;2 


h -f- 2ex 


2 1/(0 — -I- fcas -4- ca;2 1 


(6 -H 2ex) — 2y e. yia — aS) -t-basH- ea‘^ 




2 y(£i — a2j -+- ba; -+- ) 


1 I r/ ^ 

2V'c ' C<> 2acJ2 — 4o { {a — «2) -+- bx n- ca-s J Li 

21/ c.']/{a—cc^)~t-bx-v-cx^\ |2c. V(a— a2)-4-fcic-4-ca;^-i-yc. 

{ 1-2 Vc . y(^^— a^)-+-6£CH— { 2c . y (a Ot.^)-+-l)X—l—CX^ 

■ -* ^(a — a2) Hh 6a:-i- cjc2 

^ ^ 1_ 1 

2Vc lt> ■+■ 2ca;)2 — 4e {(a — orSj -+- 6® - 4 - ca:2} ' _ ^ 2 j -i-bcc-t- ex^ L^ V C . (6-l-2C£!7)^ 

— ScVc. |(a — a®)-f-Z»'C-4-ca;®n — - ^ 

T^(a — oc^j -H- 6a; -1- ca;2 

HTaKTb, 

2" = *0 »•, -f- -I- c-f Ji„ 

= >!, r, [oZ -1- br^ c (2 1/(0 — K*)-+-62;-,-ra‘> — bl )}T 

% '^0 "+" Y ^ "+" cx^~\ ^ - 

• " J*m 

no5.CTaBJiHa cio^a BwpaateHiii Z h h nepexoAa kt, npeAtjaan,, SjAeM-i, 
HM'feTb, rpHHHMaa eiD,e bo SHHinaHie eoorHoiuema ( 61 ) h ( 63 ), 




• . . ( 68 ) 
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Mbi iiaiMH, TaKHMT, o6pa30MTb, sHaHenia A h T, BbipaacenHEia *iepe3E 
nocTOHHBbis & 0 c n nepeM'lHHbiii iiapaMeTp'B a. 

Ecjjh Mbi nax 3THrb abjx'i. BbipaJiceHifi nciuiO'iHM'b a, to MOMeftrb noJiy- 

3HTb T KaKT. <C»yflKpiK) OT'b A 0 nOCTOHHHblXT. & 0 <?, 

T.-e. Mbi noJiy’qHM'b a-hh A^HHaro HHxepBajia meoj^emuHecKyw ^o;pMyAy todoipa^a. 

HcMiOBesie oto, kohoiho, eejibaa bi> jiMcTBHTeJibHOCTii iipoHseecTH, 
TaKT* KaKii a exoahtT) h bt> ajire5paH0ecKia w TpaimeHAeHxiibiH ^yiiKpin, ho, 
SHaa BejBBHiibi nocTOHHiibiXTj a,h n c, mojkho, jwe Kaat^aro 3aAaHnaro x, bbi- 
^HCJHTb cooTB'fcTCTBeanbia BeJin*iHnbi T 0 A H conocxaBHTb nxTb sarfeM'i) bt. 
Ta5jiHn,'fe HJiH DpeAcxaBHTb saBHCHMOcxb T orb A rpa^i^HBecKn. 

ECJIH-6bI Mbi BSHJIH BT, paBJOJKOHiH (59) 6111,6 BJieHTb COAepiKaipill JK®, Hanp, 
TO M03KH0 6bi 5biJio nojyiHTb eme Ooji'fee toxhbih pesyjibxaxxj, ho bto 
6biJio-5bi Cb npaKXHHecKoS xoaKHBptHia iiea'fejiecooSpasno, raKb Kaax cooTB'feT- 
cxeyiomiiK anajiHSTb iipHBejib-6Br aacb Kb ajixHnxHHecKHMb HHxerpaJiaMX), one- 

pHpOBailie CX. KOTOPBIMH H'feCKOJIBKO CJIOHCHO. 

FopasAO ii,'fexecoo5pa3ir£e httb oSpaxiibiMb iiyxeMb, a nivieiiiio, coxpauHTB 
BTb pasJiOHieHiH (59) tojibko ^Ba H.iiena, no saxo c5.ih3htb rfe AB'fc tohkh, aarip. 

H (cm. ’^lepT. 29), weiK^iy KOTopbiBin mo>koo cxhtuxb Koe«i><i>HHieHTbi pa3- 
jOH^enia (59) nocxoanubiMH. 

rio arony riyrn mbi xeiiepb n iiohacm'b. 

Bcanyio 4>yHKii,iio mohcho, Koiieaiio, ex. 65j[biuHMX^ hjih MenbumMx iiphCjih- 
HcenieMb, iipeACxaBHXb bx. H3B'I;cTriBixx> iipeA'&Jiaxb riojiHiiOMOsrb BXopoH cxe- 
nenn bmah <&opMyjrbi (59), no, DpHimwaH bo BHHMaiiie, 'ito 

y=y^x («I>OpMyja (57)) 

0 HTO, iip0 cc~0, V® ocxaCTca KOneHiibiMb, ecTecTBeHHO rioJfOJKHTB bx. <i>op- 
Myji-i (59) Koe<E><E»H0ieeTX. a — 0. 

ToxAa 

y =bx~i- CCC^ (6 9) 

9x0 paBHOCHJIbHO TOMy, HT 06 bI lIOJOnKHTB 

^^ = b-+-coc ( 70 ) 

c ecTb BexHXHHa noxo?KHxeJiBHaa, noxoMy xxo BOo6iii;e BOspaexaeTb 

BM'fccX'fe CX> X, 
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Ilpn coKpaHeHiH-H^e TpexqjienHaro sbipaaceiiia (59), Ha^o yate iiojroHCH'j:JE» 

v 2 = -^-i-&-f-ca 7 ( 7 J.> 

yqacTKa KpHBon y = JEP-(p)^ npHJieraEom,aro k'l neuxpy O (c»f- 
qepT. 29), Ha^o, KaKt mbi paHtiiie Buji'km, oOaaaTejiBHO hojohchti. a = 0, iioTOMiy 
HTO, iipH r2;=0, ocTaeTca KonexHtuiTi. Apyrnx'i.-ato yxacTKOB'i) KpHBofi 
woatiio npe;tcraBiiTL sasECHMocTB v® ori, oc <[>yfiKii,ieH BHAa ‘i>opMyjii)i (71); 
sroro na^o tojiiko cooTB'fexcTBeHHBijn'b oOpasoMX) oiipeA'fejiHxi> KOG<i><i>imieHTt*i 
a, & H c. EcJia me>i HMieMt xpn napiii cooxB'fexcxBeHHbix'B BejiKHiiox> v® n x, '^€^ 
no HffMi moheho Bcerjta onpeA'fejiHTb SEaxeiiie axHXb Koe<i»4>HpieHTOB'B. Boiipocib 
CBO^axce k'b roiy, etoSh xepesx, xpn sa^aHnwa to« 3 kh, Jiemain.ia ira kphboM 
y V X F (x), npoBecTH kphbjeo Bxoporo nopajiKa. Ecjie xobkh jie^KaT^ib 
^lOcxaToxHo 6 ih3ko Apyrx. otb ;^py^a, to sxa npaBaa 6yi^exx> jiaio OTJraxaxLC/i 
orT> sa^aHHOH KpHBoir «/ = F(x). 

Ho MBi npeAnoaoacEMT, renepB, xto bt jiaHHOMT KHxepBajl; v‘**, bb saoH:- 
CHMOCTE oxT, 0 !, Moacexx 6 bitl iipe;i;cTaBjreno ‘i>opMyjioH ( 70 ), ay «i»opMyjtot( 69 *). 

CooxBtxcTBeHHo BroMj npeoOpaayeMT, npeAbiayipi/i ypaBireHiH, iiojio>khb"*» 

BB HHXb a==0. 3th ypaBHeHia oxHOcarca ki, y^acTKy, iiaxEHaiomeiMycH y 
noBepxHocTH aeMjH. 

B'h 3TOMx> cxyqai ^i^opMyjia (61) AaeTx 


h=l 


( 72 ) 


Hsx ^opMym(66), npn a = 0, nMfeeMx, 


2 a 2 — i _|- c 


3x0 BBipaatenie mohiho DpeoOpaaoBaxB cji&AytoipHMB 


0 opa 30 ftrB : 


a = cos Cn 


Vl — a2 


= sia e. 


cji'feAOBarejiBHo, 


2a^ 1 — 2 cos ® €(, — 1 = cos 2 


COS 2 €q -i- c 


.(733 


Hbx. ^►opMym-JKe ( 67 ) cji^yexx. 


arctgit? . 


.(74) 



1 61 


Saaii cooTBfccTBeiiHbm Be.iiHq0iiBi A n Cj, nsi. roAorpa‘i>a, mojeeio tot- 
MacL-Hie onpeA'^JiHTB h Bnaaenie nocToaiiHow c. 

Mail <i>opMyjibi-Hte (68), npn a = 0, HM'£eMi> 


lum 


T- 





1 — c I 1 -I- c -i- 2 V e Vl — a.'^ 
V c — 2Ycy'l — 


Vl 



T==n^ro 


siil 


1 1 — G 1-h- c -1-2 ye . sig gp 

^ t / c ? — 2Vg . Bin. % 


(75) 


HcKJTioqaa nai, «E>opMyjn, (74) a (75), nojiyqann, onaTb TeoioeraaecKyio 
<i>opMy roAorpa<i>a. 

IIocMOTpHM'B BO ^TO o6paTaTca npeAi>iAyin.ia 'i>opMyjibi, ecjia c = 0,T.-e. 
ecjiH BesA'fe riocToaiiHO ii pauiio 1 . 

3x0 iipoAiiojioJKeHie cooTB'fcTCTBye'n> cjiyaaio OAaopo/^iiocrn cioeBi, bom- 
Horo mapa. 

Tor^a * 

to ==tg 26^ 
a 

A = To arctg (tg 2 Co) = . 2eo . 


B'h 3T0MT> cjiyaaij 2e^ ccxb hhmto hhog, itarb yrojib npa o,eiiTp'fe, co- 
oTBliTcrByioiaiH siiHueiiTpajibHO&iy pascTOJiiiiio A. OjiI>A0BaTeJn>iio, 'jpaeKTopia 
Jiyqa coBiiaAaexx, c'b xop;iOH JSB (cm. qepx. (19)), cocAHiia loineir Biianeirriyi. 
c'B M'fecTOMTb iia^JiioAenia. 

HaxoMtAeiiiH ifpeMeim iipoGlu'a T, 0iipeAl5JiHftrb bo 'ito oCpa-rnrcji 
BTopoii qjieu'b bi, <i>opMyji'£ (7 5), coAepjKaiii,iii c, icorAa c:=r=(). 

IlpH Majibix'jb snaqeidax'ij c, 


JL , ^ ^ 1-1- fi -1-2 V<! .Hill g p 

V <i ^1-1-6* — ^ Vc sia (f'o 


JL . ^ ~ 

4 -j/c 




2 Vo 

■'‘liLEil!!!!!! 

2 Vo 


T ■ ^ ■ [>e { 1 siuf-a) — Ig {l 


2 V<i 

1 -I- a 


SlUC 


■„}] 


1 1 C 4 l/ C 

4 1 Hf- a 


-I 

1 -I- - 7 


1 -I- C 


^ Sill e 


v[l 


4 

4 - -y- O sill 


B (In- fj) 


r, Sill'' e. 


0 


11 
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HTaKx, npn c == 0, 


T = 2y>^ Tq sin = 2ro sin 


•“ 1 . i- 

2 ‘ t’o 


2 roSiii -2 ecTB imqTo HHoe, KaKi, aiHHa xopABi EB. 

BepHewciJ reiiepL onsTt kt* ^■opMjji’fe (74). 

IIpH ea Bf.iBOA'fe Mhi npeAnoj[ara.iiH, axo Am Bctxx, cjocbt,, no kotoplim'l 
HA exi, AmiimfL cencMnaecKiH jiyax,, c coxpaoaeTi. o;tno n xo-jKesHaqeiiie t - e 

«.T0, OTi 1 a« a: = a;„, v= Mo>KeTL Sam iipeAcmBJieno 

4>yIIK^leII BBAa ^^opMyjiM (70) ct. xtMi-JKe ana'ienieMi, nocxoaiiHoi} c. 

BeiHanna cooTBixcTByiomaa HanSojiBmei rjySnfrfe iipoimKiiOBeHia 
Jryqa, onpeA'fejnxea h3x> ycjiOBia 

~ = a® = cos^ Cq . . (cm. ‘Popwyjiy (63)) 

OxcfOAa HMicMi), xaRX) KaKB h = 1 c. 


X 


1 — c 


m 


■X 


a2 


HJin 


Hjn eme 


c m c 


0 


X 


m 


1 — c 
2c 


— c\2 a2 




Ilpn c = 0. 


= S • [T/(l — cf-(-4ca» — ( 1 — c)] 


— 0? = COS^ Cq, 


,(76) 


KaK% B A0A«tH0 6L.TI,, uoTOMy ,TO COS.., a, criflOBa-rettHo, p =cose„. 

oe4.«.BmeHTi, c Moasao CTHTaii, noeToanHtiMx toabko bt, meAtjaxi. 
oapejtj.eHBaro cioa; aepexoAa «e k,b caiAyiomeMy caoh), mu AOAaair,. yaie 

HSMtoxB BeJHqHHy C H T. a. *^7 

aepT ^291 n?v,To““ y = F(=o) («. 

pepT. 29) Ha yaacTKB, „anp. otb A, ao A^, on A, ao h t » h aah 

KaatAaro laKoro yaacTKa npHBBMaeMt, cBoe onpeAtAeHHoe c. ' ^ 

KaKi Mo»Ho^r^ npaKTEHecKB ocymecTBHTt H 

Boir a r pacnpoaTpaHCHia ccacMHae- 

LKHaT) BOJIH'B V OT^> rJiyOHHBI, 

croJ“ ZTZT"" aoHAeaxpaABHoe paa- 

CToame A, naup. 1000 kmomctpobx,, h oiipeA'SjaeM^, noroAorpaa,v cootbI-t- 

CTBy»uaB«eHyBCAE,nHya = cosB,(cM.<BopMyAy(04)). 
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rio aTHM-L OnpCA'fejIfleM'L BejIH'lHHJ c. 

Hsx. <i>opMyjii)i (74) Hjrfeew'B 


a HS'B <]t>opMyjibi (73) 

HJIH 


^ — =tg-3, 

w cos 26(1 -I- ^^7 c = sin 2e^^ 

1 

c = ™ {sin 2Co — wcos 2e(^\. 


IIoACTaBJina cio/i.a BwpajKeiiio ^Jin w h3'i> npeAWAyinoii <i>opiMyjiLi, 


jiyqnivn. 


c 




siu d 
cos 0 


COS 



IIO- 


HJIH 


3m{2<;o — ■{>} 
sin 


(77) 


3xa a>opMyjia O’seiii. npocra h usnmim. 

Snail, TaKHMTb o5pa30iin7, BejiaTOUbi x — cose^, u c, onpeA^tfflM'L no ^nop- 
Myji'Ii,(76) H cooTB'feTCTByioinyio BCJionHiiy 

^(jia 3TOH pijiH iio^iCTauFiMT. Bbipajiteiiio c h31> <i>()pMyjiLi (77) m> <i*op- 
Myjiy (76). 


CG, 


sin 


w*' 2 sin (2co — 0) 


[Vl -I- 2c(i 


\a^- 


1) 




a in (2 <?q — d) 
sin ^ 



HaiAeMTs ciranajia BbipaiKciiie DToro pa^HKajia. 

vra-c (2a^- 1) - 2 

Binli ^ — -fO {sin 2eo cos {) sin -O' cos 2eo^ 21Iq>3 

y sin^ <9' -f- sin ( 2 Co — 3) sin (2 ~t- ^') 


Sill 

2 
siu 


y sill® -O' j sin cos — sin 3 cos 2eo} j sin 2Co cos -i - sin 3 cos 2co{ 

^ y sin® -I- sin® 26^, cos* ^ — sin® ^ cos^ 26,, 


__i 

sin 


sin d 


ysin® ^ cos® i} — cos® {)• cos® 2e,, — sin®d cos® ‘2e.. 


cos='2c„ 

sin 2^0 
sin a 


11 =^ 
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TorAa 


noACTaBH]vn> Tenepb axo BbH3aa£eme b-l iipeAt.iAym3"io <i>opMyji3'' 


2 sin (2cq — '9) 


* [sin 2eQ — sin ■O' -i- sin (2^^ — ^•)] 


2s1i(2«o- 3) 2e„ (1 -1- cos «) — siu » ( 1 -1- cos 2e„)] 

2 sm(4 - ~ a l — 2 sin » cos= ej 


2 sm(4 - ~ a l I- — 2 sin 

2 sin Co cos Cq cos® 2 sin ~ cos “ coa2 cq 


sin 2 ^ Co 


2 cos €q cos — I sill Cq cos — sin — cos co 


2 sin ( Co 


^ cos 


2 cos Co cos 


0 . / 
— sia ( < 


2 sin 


in (^co — -!■) ^<?o — "I- j 


HJIH, OKOHiiaxeJILIIO, 


cos Co cos 


(-1) 


(78) 


Sxa «>opMyjia TaKM{e oxJiHqaeTCH 6ojii.inoH npocxoTo^. 

Ecjth c==0, T.-e. BC'fe cjron oAiiopoAHw, to = -|- n qro, 

KOKB MM paiibine, H AOJratno bx^ AarmoMX, c.iyqa'fe HM&xb m-Bcto. 

^I’opMyjia (78) onjjeA'feJweT'b rjyduny cjion, ao Koxoparo iipoiiHKaeT^b 
ceHCMHqecKiH jryqx,, HAyn^ifi H3^b ^IlH^eHTpaJIbHa^o pascTonmn A. 

Ha 3T0H rjry^HH'fc == cos^ , a = l/S == 

(cm. oiopMyjiy (57)). ^ ^ 

OSosiiaqHMXj siiaqeiiiji n vi v iia btoh rjySHirfj cooTBi&TCTBeiino hh- 

AeKCOM-b 1 . 


TorAa 


a, TaKi, KaKt v 


(79) 






cos Co 


. . .(80) 


tJ, = Vr 


' cos Co 


,(81) 
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3Ta ‘i^opiviyjia Aaex'jb iiaM'i> CKopoCTt pacnpocTpaiieiiia cefic- 

MHqecKHXTb BOJiHTb na rjiySniil^, cooTB'feTCTByK)iii.eH paacToaiiiio oxb neiixpa 
SeMJIH. 


OnpeA'feJiHBiuH, xaKHM'B o 6 pa 30 MX>, h iiepexoAHM'b K'b cxfeAyroiu.eMy 
DimaeHTpajibHOiviy pascxoaiiiEO A', rA'fe nanp. A' = 2A = 2000 KHiOMexpaMi^. 
Ho roAorpa‘i>y onpeA'feJiaeM'b cooTB'fexcTBytouAyio BejiH’qaHy a' = cosc'. 
Mbi MOHceMt xenepb oTiiocHxejibHo iiiapa paAiyca pascyjKAaxb to4uo 
T airb->Ke, KaK'b mbi pascya^AajiH paiibuie oxiiocHTejibiio uiapa paAiyca 

3 Toro iioBaro iiiapa GyAearb BbipaJKaxb BeJiMTOnw r, b b'b AOJiaxii 
HX'b BiiaBerua y noBepxiiocxH iiiapa C'h paAiycoM'b 7\ h cooTEfexcTBeiiuo axoMy 
nO.IOKHMTb : 



CeiicMHqecKiH AyMX), BAyitpH h3^l aiirmeEixpaAbearo pascxoatiia A', Bcxy- 
naexT, ii BbixoAHX'b h3x> axoro HOBaro mapa noATb yrAOMx. 
nojioacHMx. 

cos <3^ = . 


Sra BCJHBHiia oopeA'iJJBixcH xoxqacTj-jKe no ‘i»opMyA'fe (18): 

cos = a' = cos / (83) 


Taicb KaK'b v,^ ix HSB'IjCTiibi, a a BaAaiio, to oxciOAa oripeA'IiJiHTCn ii e^. 
yrojix> npn neirrp'r}, cooTB'IixcTByiomiii iiyrn cewciviH^iecKaro Jiy'ia Biiyxpn 
BTOporo mapa c'b paAiycOMT> iiycxb OyAOXT) a yroA-b npn E^Girri)'r5, 
c()oxBln'CTByioin.iH DiiHpeirrpajibnoiMy pasc'rojiniio A' na noBepxnocxH mapa 
paAiyca r^,, nycxb OyAC'rb = ™. 

Ha cji'feAyiom,eM'b lepx. 30 


a 


v^^Pi? = A, a w^'P// = A', 
Z.^Oi? = 0, a Z.A'OB'z=,V, 
OA: == O a == OB = OB' = r,,- 
OA, = 02M= OB^ = r,, 
OM^ — r^. 

Aj^ OB-^ = O'j j 
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iipH’ieM'ij 

OcTaeTca xenepb tojibko onpeA'feJiEiTb pasHHuy nieatAy ■ 9 '^ h 9 ^. 

3 Ta pasHHua oSycjiOBJiHBaeTCH npoe-i^roM-b Jiy^ bt. cjiofe, saKJHoqemioM'fc 
MeacAy paAiycaMH h r^. 


HepT. SO. 
P 



OoliAafl «i>opMyjia ( 19 ) AaeTi. iiamij HSM'feiieHia yrjia 0 


dO = 


adp 

P T/v 2 p2 — 0(2 


a>opMyjia (19) 


Mbi AOJiatHBi npuM'feHHTb Bxy «>opMyjiy ajih npoS-fera AaHnaro Ay^ia b'l 
nepBOM-B, BepxHeM-B cjio'fe MeatAy a noroMy mbi b'l nen AoaatHBi nojo- 

aCHTB 

r 


x = f. 
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H 


vS pS ™ ^2 QQ — y = hx CX^ 
a = a . 


h 


c, 


r/vfe G onpeA'fejieeo yjKe Bei3Xiiijro cjioa no •i>opMyjil3 (77). 


HTaiiTb, 


cm 



(lx 

X Vbx - 1 - C£C2 — a'2 


Bbhbij Hirrerpaji'b orb OToro BbipaJKeiiin oti. cjioh pa'uyca n.o iiOBepx- 
iiocTH BCMiH HJH otij X ■■= AO x=l H yMHOJKBBi} pesyjibTaTi, na ABa, 
nojiyMHM'B paBHHny MewAy yrjiaMH -O’' h ■9'^. 

OitAOBaTeAbno, 




9 '— « J 


dx 


X. 


X Vbx -H-" 


,(84) 


m 


Bbipaaseiiie iioonpeA'fejieniiaro Hirrerpa.ia Z' iiOAyqnTca H3Tb»i>oi)JiyjibT (65), 
iiOAOJKHBiim Bx neii a = 0. 


r 




dx 


X y tx cx’2 — a: 


'iJ 


a 


7 • arctg' 


hx — 2 a'^ 


2a' ybx -I- — a/^ 


. .(85) 


Bboah cxlsAyioinee oSoaiianenie: 


iv 


2a.' Vbx -t - — a.'‘ 


2 a' 3 . 


bx 


( 86 ) 


nojynEM'b, (cm. iipeAbiAynpH bmboa'b <i’OpMyjibi (67)), 

r = i arctg ~ i [arctg w' -t- - J] - 

Cji'feAOBaTejibiio, 

9^=9'— [arctg 

Hjin 

— 

Ho 

h c = 1, 

= Vm = a" == COS** 


arctg 


2 a.' Vb~i- 


a 


2a' 


arcta’ 


2 a' /f>.a’ 




(*Xn 


‘in 




(1 — c) x.^ 


m 



168 


11 

CJi'feAOBaTeJbHO, 


a 


= cos e, 






arcta: 


siu 2o' 


cos 2e' -I- G 


c 2 COS e' t/cosS — cos^ e' 

• I c 't; rTTcT^T 7^; 7r~ 


2 cos2 e' — (1 — c) X 


‘m 


. .(87) 


TaKTi Kan'S c n H3BtcTHr>i jjkg Ha's <i>opMyxs (77) h (78), 'ro JierKo 

BSiqnCJIHTS H ■&J. 


Teneps nepeiiocHM’s Bc-fe naniH iipeAsiAymin pa3cyjK;i,eiiia na map-s 
pa^iyca r^. 

Jlyn-s, BCTynnBinit btj Biot's map's iioat* yrjioMs onpeA'feJi«eMSiM's 
ypaBHeiiieMs (83), j^ohagt's ao MancHMajisnoH rjiy^nnsi cooTB'fe'rcTByioiii;GH 
paAiycy r^. CooTO'^TCTByiojuaa BejiHqnna nycTs 6yAeTT> = 

riojIOKHMS pj^ = H liyCTS MGJKAy CJrOBMH CTj paAiyCOIirS H HM'fee'fS 
M-fecTO cJif5Ayioiii,ee cooTiiouiGnie : 


H 


(cm. *i>opMy.iiy (70)) 

2/i == v/ ic, == \ -+- c, x^^. 


IJpH = 1 , p^ = 1 j r n~n^ ii = 1 ; cji'^AOBaTGAsiio, 

h-^Oi= 1' 

ripii (p_ 

Bs btomtj cjyqa'fe cos e — 1 n 


'^■nu =■ Vm.^ «i = COS 6, . 


IIpHM'fcHafl Ks BTOMy mapy, Kairs h pausmc, Ty-jKG^sopMyjiy (67), 6yAGM's 
HarfiTS, npn a= 0, 

= arctg , 

TA'fe 

siQ 2 ei / . ^ 

= ros 2ei-i-ci (CM. ‘i>opMyjiy (73)) 




#opaiyjsi 6yAyTs BnojiB'fc TOJKAecTBGHnsi npeAsiAym.nai-s, ho tojsko 

TGIIGpS IipH OTA'fejISHSlXS BGJIHqimaXS 5y ACT'S CTOHTS HHAGKCS 1. 
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Mbl HaHAGMI., TaKHMI) oSpaSOMT), HTO 


Ho, TaK1> KaKTb 


sin (2^1 — ^i) 

sin ■^1 



cos Cl cos 


cos 


V 


1)l^ 


cos Cl 


7 


P»?, 




H V, 


n 


(cm. 4>opMyjiy (77)) 
(cm. <&opMyjiy (78)) 


TO, o6o3iiaMafl BeJH3HHbi n Tn V pascTOHHiH oT'B D,eiiTpa raapa cootb'Ijt- 
CTBeiiHO MepesTb h dyACM-B hm^^tb 



Hocji'feAHHa ^TOpMyjia Aaert naMTi CKopocTB bt. pascTonmn otb 
iieiiTpa seMJiH. 

Stot-l aHaj!H3T> Moamo ripoAOjacHTb h AaJibuie no toK-jko caMon cxeM'fe. 
Mbi BoaBMCM-B TciicpB iiiapis paAiyca h 6yAeM% BBipaataTB pa3JiH^ini>ie 
r H BTj AOJiaxT) HXTb siiaMeiiiH y iioBepxiiocTH axoro BToporo mapa; aanp. 


P. = ’ 

V, = =r. 

Hocxfe aroro BoaBweM-B hobog 3iiHn.eiiTpa.iiBiioc paacTonuie A" ct^ cooTB'feT- 
cTByK)ni.iiM'B yrjiowrb e", rA'fe cose"=a". 

ToFAa yroJUj BxoAa Jiyna bij 3 tot% TpeiiM oiapij onpeA'lf>JiHTCfl H3 i> 
ypaBiieiiui auajiorHMiiaro ypaBHeniio (83): 


n2 


^*2 

— cos e„ 

If) 


a 


COS e 


tr 
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OcTaHCTCfl TOJiLKO oniDeA'^-UHTL yroJiT^ ripH peiiTp^fe cooTB'feTcrByioiiviii 
nyTH ceiiCMHqecKaro Jiyqa Bii stomii I’pexLeMi. cjiofe. 

SA'JiCb naAO TOJibKO OTA'feJibHO BbFiHCJiiiTb HSivrfeneiiie 0, Kairb b'b iiep- 
BOMTb, TaKT> H BTOpOMTb CJIO'fc. 

Mbi apBAeMT. onaTb htb HexerpaJiaM'b BHAa 4 >opMyjibi ( 84 ), ho iipn 3 xomt> 
HaAO HM-^Tb BX) BHAy, *JTo BO BTOi)OM'B HiixerpaJi't AJiH cjioH, BaKJHoxeuiiaro 
MGHtAy H ^2, nocxofliiiibiH H npiypoHeiibi kX) TOMy cayxa£o, Kor^a bcjih- 
xHHBi r n n Bbipaatenbi xepcsxi h Vj^, x.-e, bx> AOJiaxx> hxx^ snaxeHiii y 
noBepxHOGTH raapa paAiyca 

Bxotxj aHajiH3x> mm AaJibme pasBHBaxb iie dyAeMX., xaKB KaKXj riyxb kx> 
P'fcmemK) nocxaBJieHHot aa^axH coBepiueriHO Hceiix>. 

Mbi MomeMX., xaKHMX> oSpasoMX., iioJibsyacb roAorpa<i>aMH, npoc-iiljAHTb 
HSM-feHeHie CKopocTH, KaKx. nppAOJbHbixxj, xaKx> H iionepexHbixx, bojhiX) BrjiySb, 

OTX> CJIOH KXj CjIOK). 

’^'^MXi 5ojJbme HHxepBajoBXj mm, xaKHMx> oSpasoMi^, bobbmcmx,, xfcMX. Jiyqme 

Mbi H3yqHMX> SaKOHX. HSM'feimeMOCXH CKOpOCXH CeHCMHXeCKHXX. B0jmx> CXj rjySHHOH. 

Kx. xaKOMy-JKe peayjibTaTy mm MorJiH-6bi upinxii h iiomhmo BciiKnx'b ro- 
Aorpai>oBX), ecM-Sbi iiaMx> yAajiocb iipaMo n3Mtp0Tb yrojix> ewxoAa cchcmiixc- 
CKoS paAiapiH npn pasjiHXHbixi) 3rmu,eHTpajibHbixx> pascxofluiaxxi A. 

Mbi bhahmX), TaKHMx> odpasoMx,, xto dJiHJKaiiniee Hscji'^AOBaiiie xpacKxopiw 
ceScMHxecKHXx. jyxefi oxKpbiBaexx. HaMX. iiyxb kx. nsyxeiiiio ‘i>H3H4ecKHxx. 
CBOHCTBX. cjioeBx., saKJHoxeHHbixxi Bx> coBepuieniio HOAOcxyriiibix^b naw'b irbApaxx> 
aewjiH, 


TpaeKxopiK) ceHCMHxecKHXx. Jiyqei Bnyxpii somih mojkho jigi’ko iiojiyqHXb 
iiqHcxoreoMexpHqecKHMi.nyxeMX,, ocHOBbiBaacb iia paiite BbiBeAeiiiiOMx, Bbipa- 
jKeniH AJia paAiyca kphehshw xpaeKxopin jiyxa H (cm. ctopMyjiy (31)). Flyib 
3TOTX. 6biJix. yKasaHx. repMaiicKHMi. ceHCMOJioroMx> Wiecliert’oM'b. 
,Zl,'feHcxBHxejibno, Mbi HM-fijiH paiibHie 

1 1 . X 

^ = -(31) 


Ecjih Mbi BOSbMeMi. xenepb KaKon-iradyAb onpeA'fejieHiibifi cjioii Biiyxpn 
scMJiH H oSosaaHHMx. yrjbi, hoaxj koxopmmh paBJinxiibie ceHCMnaecide .lyxii 
BXOAaxx. H BbixoABTx, h3Xj 3Toro CJIOH xepeax. h x. a*, a cooxBtx- 

CTByiomie paAiycbi KpHBHSiibi xpacKTopin JiyneH bx. 3thxx> xoHKaxx, nepesi. 
J?i, i?2 5 ® A-, TO, iia ocHOBaniH npeAMAymaro Bbipaatema, ^jagmx. hm^xb: 




JRa : i?3 


1 . _i_ . 1 

cos ei ■ cos Cg ■ cos eg 


(89) 
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nycTb Ha cjitAyH)iii,eMT> Hepread? 31 ripeACTaejiHerB co 6 ok) aiiHHemirt 
sGMJieTpaceHifl, a h t. a* PHA'b ToaeKTb iia iioBepxeocTii aeMJiH, na- 

xoAamHXCfl OTi. ^Im^eIlTpa B-h paHJiHaiibixi, paHCToaiiiaxi. Aj , A2 , A3 h t. a. 

BoHbMeM'b cnaaaAa eaHMenBuiee paacToanie A^. 

CeHCMHHecKiH Jiya-L, BBixoAflmii H 3 'i> JS h ^pHXOAal^iH bt» npoim- 
KaexTb BHyxpb sgmjih ao riySHiibi, cooTB^£TCTByioii].eH paBCTOHoiK) OT-LpeiiTpa 
seMJiii. 

BoSBMeM'B A^ IiaCTOJIbKO MaiblMTb, HTOSbl MO>KEO filblJIO CHHTaTb paAiyCb 
KpHBH 3 Hbi jRj^ xpaeKTopin Ayaa, saKJiioHeEiHOH BThCAoi^ MejKAy noBepxnocTbio 
seMAH (r — r^), nocToaiiHbiM'b. 

3x0 npeAnoAOJKenie paBHOCHAbiio Towy, hto mm KaKij-dbi bboahmx> bx, 
«i>opMyA'fe ( 31 ) aah Bcero Aaimaro caoh idnoxopoe cpeAiiee snaHeiiie 

1 dv eZ Ig V . 

V i^p dp 


3iiHn.eHxpaAbnoMy paseTOHiiito cooxB'fexcxByexTb hs-b roAorpa«>a onpe- 
A'feAeHHbiH yroA-B BbixoAa ceflcMExecKOH paAiaain. 

ToFAa HepxHMTb AB'fe iipflMbia h JEP^ iioax^ yrAOMx> k-b cooTB-feT- 

cxByioiH.HM'B paAiycaMi. mapa OJ.^ h OJE. 

Btj iiepec'i^HeHiH axnxTb npaMBix'B, b% tohk'I^ P^, h SyAeTiT. iiaxoAHTLca 
peHxp'B Kpyra, KOxopBiii cooTB'fexcxByex'B xpaeKTopia Ayxa b'b iicpBOMXj CAO'fe. 
PaAiyc'B 3 Toro xpyra — P^Aj. 

BbiHepHHBaeMX. axoTTb Kpyr-B. 

BAHatafimafl H,eHTpy 3eMAH xoHKa pxoro Kpyra cooxB^tTcxByeT'B 

paAiycy ODj = KOTopbm onpeA'fcAaeTTb C 06010 hhjkheoio rpauHiiy nepBaro 
CAoa. 


riepexoAHM'B saT-feM-B Kx» TOHid> A.J, B'b pa3CxonniH Ag OTTb JS. BxoMy pa3- 
cxoatiiio cooTBfecTByeTx yroAXi e^. 

Bx> TOHKaX'B A^ B P ripOBOAHMX, OIIHTB AB'b IipHMBlH A^P^ H JE!P/ HOAX) 

yrAOMX. 63 KTb cooxBi&xcxByioin.BM'B paAiycaim. mapa OA^ h OP. 

Ha aTHX-B npHMBlX'B OXKAaAbIBaeM'B BOAHEHIiy jKg, COOTB-iTCTByiOmytO 
paAiycy kphbhshbi axoi’o Bxoporo jyxa (iipiypoHeHiiaro ki. pascxoaniio Ag) ez 
nepeoMz CAon>. noAyxaexcH uenocpeACTBeiiHO h 3 te> ^opMyABi ( 89 ), xaKT> KaKx> 
BO BCeM-B nepBOMX> CAO']& MBl CBHXaeMX) IIOCTOHIIUBIM'B. 

PlTaKB, 


li, ^ li. 


cos Cl 

CO a 


( 90 ) 


nOAyqaeMT) xaKHM'b OdpaBOMT* XOMKH P^ H ly, H 3 'B KOTOpBlXX>, KaKlj H 3 b 

HeHTpoBx,, paAiycoMi> R^ BhiHepBHBaeRn> Ayi’H h iipeACTaBAmoin,in 

C06010 HacTH xpaeKTopiH Bxoporo Ayna b'b n( 3 pB 0 Mi)-JKe cAot. 
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To^iio xaKHM'fc ate oSpaaoM-B BW'^iepMHBaeM^ hs^ Toqeit't Pg h P/ pa^iy- 
coMT> Pg = Pj AyrH Pg H BBs'j cooTB'feTCTByiomui qacTB TpaeitTopin 
ceiCMHiecKaro -lyBa, nplypoBennaro k-l BnHpeiiTpajiLiioMy pascTOBiiiio Ag h t. a. 

TaitHRiTb oSpasoMi,, wfl JiwSoro anHu;eHTpajiBHaro pascTOBFiia A mbi mo- 
jiteMij BhiHepTHTB TpaeitTopiK) ceHCMHBecKaro Jiyna ez nepaoMz cjiom. 

nepexoj!tHM'L TenepB ko BTopoMy cjigio, saKJiieqeHHOMy neat/iy paAiycaum 
H — OPj, H BHyxpH Koroparo mbi ohatb OTOJK;i;ecTBJiBeM'B nacTb xpaeit- 
xopiH Jiyqa Ch KpyroMTb. 

Hxo6bi BBiqepxHXB xpaeKxopiio Bxoporo Jiyaa, nAymaro E b% 

00 omopoMz iipoji;ojHtaeMx> iipaMBia h B^P^, cooxB'fexcxBeuHo nep- 

neHAHKyjinpiiBia kx> ajeineiixy xpaeKXOpiH Jiyqa bx> xoaitaxi. B^ n B^' jifi hxtb 
B saHMHaro iiepec'fcaeHia bxj xoqK^fe ^ 2 , 

Tow H3X, xoqKH Q 2 , KaKTb hbxj Beiixpa, paAiycoM'B B^' Q^B^ qepXHMx, 
Ayry B^' B^, Koxopaa n iipeACxaBHxx> co^oio xpacKxopito Bxoporo jiyqa bo 
BTopoMTb-ate cio'fe, BjiHataHinaa k-b nieHTpy aeMJra xoana axoro Kpyra cooxBtx- 
cxByexB paAiycy — OJD^^ onpeA'fejraK)ni,eMy co6ok) hhhchiok) rpanniiy Bxoporo 

CJIOB. 

yrojiB BBixoAa e^' Bxoporo jiyqa hbb Bxoporo cjioa mojkho cuaxB cb 
qepxeata. 

riepexoAHMB xenepB kb xpexteMy .nyqy, HAymeiwy h3b B bb A^. 

Hac/rn xpaeitxopiH oxoro Jiyqa Pg A^ m BB,' bb uepBOMB cjio'fe HBBtcxiibi, 
a noxoMy mbi MOHtewxj oiipeA'JiJiHXB cooTB'fcxcxByH)iii,iH yrojiB BBixoAa e'g axoro 
jiyqa hbb Bxoporo cxoa. 

CooxBiixcxByioiii,iii pa^iycB kphbhshbi Pg' oxoro Jiyqa bo BxopoMB cjio’ft 
oiipcA'feJiHxca no ‘BopMyi'fe, aiiajiorHqiiofi <i>opMyji'lj (90), a HMemio 

p ' == p.; . 

ToFAa, iia iipoAOJiatoHin jHiiiii Pg Pg n Pg' Pg', cooxBijTCTBeHHO neprieiiATr- 
KyjifipiiBixB ojieMenxaMB xpaeKXopiH jiyqa okojio xoqeKB Pg h P/ , otiuoabi- 
BaeMB AJinny Pg'. IIoAyqaeMB xoaitH ^3 h Q^'. 

SaxtMB H,3B TOqeKB H Q^', KaKXj H3B UCHXpOBB, paAiyCOMB Pg' 3aqep- 
qHBaoMB Ayrn Pg Cg a Pg' G,Jj iipeACxaBJiaiomifl cofJoio qacxn xpaoKxopiH 
TpeTBiiro Jiyqa bo BxopoMB cjiG-fe n x. a. 

4to6i>i saMKiiyxE rpaeuxopiio oxoro xpexnnro Jiyqa bb xpexBGMB cjiofe, 
npoAOJiJitaeMB jmiiiii Cg^gii Cg'^g' AO hx'b BsawMiiaro iiepec'iiqeiiifl bb xoqidi ilfg , 
H xoxAa H3i> TouKH M.^, Kait'i. H3B pciixpa, paAiycoMB -MgCg qepxHMB Ayry 
C/gCg', Koxopan h iipoAcxaBHTx. coOoio xpaeitTopiio xpexbJiro Jiyqa bb xpexteMB 
CJioi;. 
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BjiHHsaHmafl kij i];eHTpy inapa TO^Ka 9Toro KpjracooTB'feTcxByeTi.paAiycy 
= ODg , KOTOpMi H onpeA^&.ii^ieT't coSoto irammoio rpaeHny xpeTEHro cion. 
raKHMx> oSpasoMi), repexoAfl nocTeneneo otX) o^Horo anHn;eHTpajibHaro 
pasCTOEHin h ott* OAHoro cion kx Apy^oMy, mowkeo noiyEHTE, ehcto rpa4»HEe- 
CKHMT, nyxeMTb, xpaoKTopin npoAOJiEHbix'L ii nonepeiHBixT. cencMHxecKHx'E ly^efi 
BHyxpa seMHoro mapa KaKoro yroAHO anni^enTpa^iEHaro pascxonHin A. 

Hscjri&AOBaHieMB Bonpoca o TpaeKTopiaxB ceHCMHxecKHxx> aiyxen ir o aa- 
BHCHMOCTH cKopocTH pacnpocTpaHenia npofl;oJiEHBixE n iionepe’gEHbix'B boihe 
OTE riyfipiHbi cion sasHMajoiHCb "Wieeliert, Zoeppritz h Geiger, BpaxeME, 

Aia BElEHCiemH KBKE «>yHKlI,iK) OXE r, OHH nOlbSOBaJIHCB H^feCKOlEKO HHblMH 

<&opMyiaMH, E-iiviE xi, Koxopbia 6bim BWBej^eHbi 3fl.'fecB, ho cymecTBO ote 
Bxoro HHCKOJIbKO HO HSM'^HfleTCa. 

H npHBeAy SA'fecb pesyibxaTbi iioci'feAHHXE Bsei'feAOBatiiH -Zoeppritz ’a h 
G eiger ’a, KoxopBia iipeACTasiaioxX) co5ok> mhofo BecbMa HHxepecHaro h no- 
yqHTe-UbHaro. 

OcHOBanieME a-ih eroro EBCi'feAOBaeia nociyatniH roAorpaobi npOAOib- 
HbixE H nonepeHHbixB boiue, npnxeME Zoepp)ritz h Geiger orpaHHHHincB 
pascMOxp'fcHieME toilko xpexE c-ioesE. 

Ha ci'feAyioiii.eME nepxejK'fe 32 EianeceHH Han6ojii.miH riy5HHBi npo- 
HHKHOBeHia IipOAOlbHblXE H nOHepGEHblXE CeHCMBqeCKHXE lyxefi BE aaBHCH- 
MOCTH OTE 3nHii;eHxpaibHaro pascxoBiiia A ao A = 13000 kh.i. 

= — = 

AaHO BE KHiOMCTpaxE, a A BE MeraMexpaxE h.)ihbe lOOO KHiowexpaxE. 
CniouiHaH KpHBaa I oxhochxcb ke npoAOibiibiME BOiEiaME, a nynK- 
XHpHan II KE nonepeHEEMME. 

KpoM-fe xoro, Eia qepxeaK'fe HaiiecenBi erne Haa^ojiBiiiiH rjiySHHbi 
(KpHBaa III), KOXopBin nurfeiH-Sbi Mifecxo, eein-6bE seivrin npeACxaBJiflia codoio 
oAHopoAHoe xiio n ceiicMHxecKie lyxn iDacupocxpanniHCb-ffbi Eipocxo rio xop- 
AaME, coeAHHflioin,HME anHAeHxpE ce m^cxome iiaSnoAeiiia. 

Il3E npeAbiAyiAaro qepxeata 19 bhaho, qxo 

— cose) = ro(l — C0S-|-) 

HJIH 

Sa^cb npeACxaBiaexE coGoio yrojiE ripH peiixplfe, cooxB'fexcTByEoiu.iH 

afinpeiiTpaibEioMy pascToaiiiEO A. 



-> A MeraMCTpM. 




BejiH^iHHbi yiMia e. cooxB'ljTCTByioima paBJiKMUrjiMij 3n«u,eHTpaiLHWMi> 
pascToaiiiflMTb A, npHBe/i.eHi>i 6r>iJiH paiibme bt, xa^jiHui III. 

HepTeact 32 noKasbiBaerb iiaia'b, Tro ao A = 5000 khjiom. hih 
paBiiOM'B, npn6jin3HTe.iiBno, ISOOKnjioM., o6f> KpHBwa I h II coBnaAatoTTj OAiia 
c^h ApyroH; AJia oojie.iiihxx.-jkc ;)nnnGnTpa.iit>ni>ixi) pascToaiiiii A, KpHsaa II 
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JteJKHTT. H'feCKOJIBKO BLllue KpHBOH I, npH'TeMTj 06 '£ »TH KpHBblfl, BO BC'fex'B 
CBOHXT> HaCTflX'bj Jie®aTTb HHJKe KpHBOH III. 

EcJIH MbI o6l)aTHMCH KX 3aBHCHM0CTH Tl^ OTX A A-KH niiO^OJIbHBIXX BOJIHX, 
TO SaM'feTHMX, HTO Ha OKOJIO 1500 KHJIOMeTpOBX KpHBaH (A) 

p-feSKO HBM'feHHOTX CBOH XapaKTBpX, OSpasyH ymOByK) TOHKy. CjfeAOBaTeJILHO, 
iia 3T0H rpoMaaHOH rjrySHH^fc hoax noBopXHOCiXEo seMJiH cxfeayexx o^KHAaib 

BCTp-feTHTb AOBOJIbHO pIsSKOe HaM-felienie BX «X»H3H’ieCKHXX CBOHCTBaXX Bliyi’peil- 

HHxx cjioeBx seMJiH, Ha HTO y®e paHBnie 6bijio yKaaano. 


TaGjiHua IV. 







nonepeqH£>ix'B-3Ke BOJrHTj yrjiOBafl TO'iKa kphboh jighkhtt. 

Ha H-feCKOJIbKO MGHbUieH TJiySHH'J;. 

3to HpesBbiHaHHo jH)6onbiTHbm peayjrbTaT'b, KOTopwM iiGnocpeACTBCHHo 
BBiTeKaeTTb hbij nojipoSHaro aHajmaa cbohctbtj cooTB'feTCTByiom.nx'B roAorpa- 

B-b npeAbiAymew Ta6jiHD;fe IV npHBeAeHbi no Zoeppritz’y h Geiger’y 
CKopocTH pacnpocTpaneiiifl npoAOJibHbixTb h nonepenHbixTb BOJia-b h na 
pa3JiHHHbixT> rjiySHHaxt Ji. ~ 

XoATb HSM'lHaeMOCTH Fj n F^ caj rjiySaaoH Ji biojkho onenb narjiHAHO 
npeACTaBHTb rpa<i>HHecKH ao rJiySnubi, irlcKOJbKo npeBbimaioni.Gt 3000 khjom., 
T, e., npHii-fepHo, AO nojiOBHHbi aeMHoro paAiyca, xaK'b KaKTb otoh hmchho 
rjiySHirl cooTBifeTCTByext, corjiacHO nepxeaKy 32, BnHaeHxpajbMoe pascxoHHie 
A BX 13000 KHJi., AO KOToparo tojibko h AOBGAenbi coBpeMeHHbie roAorpa«3&bi. 

fl^jLn axoii n'fejin no ocn aSuHCCB SyAOM'B oxKAaAbiBaxb rjiy^nny cjoa h bi, 
KHJOMexpaxx., a no och opAHHaxxj cooxB'fexcxByiomia BejiiTHHHbi cKopocxen 
H Fg npoAOAbHbix'B H nonepe’THbix'b boah'b Bt KHJOMexpaxi* b-b ceKynAj. ^HCJra 
axH saHMCTBOBaHBi H3'b npGAbiAynJteH xaS-HHi^bi IV. 

Mbi nojiyHHM'b, xaKHM'b oSpaaoM-b, KpHBbia I n II, npeACxaBJieHHbia na 
CJi'feAyiomeM'b nepxenrfe 33. 


HepT. 33. 

1/ KIIJIOM, I 



0 


1000 


2000 


3000 


h KHJIOM. 
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3th KpHBbia apesBRiqaHHO noyqHTejbHLi. 

Oh 1> noKa3i>iBaK)TT>^ hto KaKTi xaKTb H Fg, BHaaaji'fe BoapacxaioT'B 
noaxH nponoppioHajiLHO rjiyGnut, a iiotomt>, Haannaa ct> irfeKOTopoH onpeA'fe- 
JieHHOH rJiySHHbl, CKOpOCTH 9TfI OCTaiOTCH IIOaTH nOCmORHHhlMli. npO^OJIb- 

HblXTb BOJIUTb 3Ta nOCTOflllHaa CKOpOCTb HaHHHaCTCfl Ha rJiy^HH'fe OKOJIO 1 500 KH- 
JEOMeTpOBT). 

3T0T'b saMtaaTejr.HbiH liesyjbTaT'b yKasbiBaeTT. na to, hto TOJibKO bt> 
BepxHHXT> cjFOflX'b seMJiH, DpHUffepHo, AO rjiy^HHbi seMHoro paAiyca, xpaeKTopiii 
ceficMHHecKHx^b JiyacH SyAyT^ KpHBOJHHeHHbia, a bij 6ox£e rJiySoKnxTb cxohx'b 
nyib ceiicivmqecKHX'b jiyncH yate npHMOJHHeltHbiH. 

Ecjin Mbi npeAHOxoacHMi), hto orb Aantiaro KpHTnaecKaro caoh, npo- 
HcxoAHTb BHeaanHoe HamlfeHeHie xapaurepa saBHcnaiocTH CKopocTHOTi>rjry6HHbi, 
BnjOTb AO UGHTpa 3etti.ra CKOpocra Fj h F^ coxpatiaioT'b to-jko caaioe HHCJieHiioe 
sHaHeiiie, to mojeiio BbiqncJiHTb BpeMfl, iiorpednoe ceficaraTecKOiviy mtoGbi 

npoHTH Bocb AiaaieTpr aeiwHoro uiapa OTr anniieHTpa ao aHTnanHueiiTpa. 

/I^jra ripoAOJbiibixr BOJimi Geiger Aaerr 19’'' 31% a aji^i Boxer iioriepen- 

Hbixb se^ao”. 

Bc'fe BbiuieiipHBeAeHHbin hhcxobbih AauiibiH ne MoryTr, KoriCHHO, ripeTCH- 
AOBaxb na aScojiioTHyio to^hoctb h na hhxt> cj'tAyex'b cMorpfeTb ahuib, KaKi> 
Ha nepBoe npH6jH>KeHie nr HCTHH'fe, no He ncAACHtHTb coMH'feniio, hto, noM'fepf» 
HaKOHAenia iioBaro, Soxte oSmnpiiaro h BnoAH'fe iiaACHtHaro ceflcMOMeTpHHecKaro 
MarepiaAa, yAacrcH nocTpoHTb 6oA'ke naAontHbie roAorpa«>bi, iipH noMoui,H ko- 
Topbixr B03M0>KH0 yscc 6yAeTT> Jiynuie naynHTb saKOHTb HSHtnaeiHocTn: CKopocTn 
npOAOibiibixTb H iionepeHHbix'b boahi. cr rAySHHOii. 

OcoSeHHO BaJKHO 5biAo-6bi HMl>Tb iraAejKHbia BeinnHiibi BpeMeiTr iipo- 
61ira T am 3nnn;eHTpaAbiibixB paacToneii, iipeBbTHiaioHiHXT. 13000 kha. 3to 
n03B0AHA0-6b], He TOAbKO pOSblCKHBaXb, HO paHte yKaSaHHblM'b WeTOAaMT), 
noAOHvenie annaenTpa BecbMa yAHAeniibixt seMAeTpaceHiii, bo onpeA'kJiHTb n 
CKopocTH npoAOAbHbixr H nonepeqnbixr boaht, B'brAySoHaHmHX'bBHyTpenHHX'b 
CAOHX'b scMAH, HpHAeraiomHX'b iienocpeACTBeHHO etb ea peHTpy. 

Bonpocb 0 ‘i>opM'k roAorpaT>a ajih SoAbinHXTb 3iiHn,eHTpaAbHbixTb pas- 
CToaHin A ocTaeTca, OAaaKo, ao cHXb nopb eme ne BbiacHeHHbiMi). 

‘ IIo MH-feniK) Wiecliert’a be npeAkAaxr otb A— 13000 kam, ao 
A =16000 KHA, cymecTBycTTb Aa>Ke noAHbiH iiepepbiBb bi> kphboh, T.-e. 
ceficMHHecKia boaubi, SAaroAapa pasHbiwr npeAOMAGHiaM'b h oTpaaceniaM-b 
BHyTpn seMAH, BOBce ne AOCTHraioTi. M-fecTa HaSAtoAoeit. Cyui,ecTByeTr, xa- 
KHMr oSpasoMb, AJia bthxT) paacxoHHiH KaKT>-6bi ceHCMH^ecKafl rkiib. Orr 
A = 16000 KHA. AO A = 20000 kha. (noAyoKpyatHOCTb aeMAH), OTpfeaoKb 
KpHBo:^ roAorpa^-a yace AeacHTb sHaBHxeAbHO Bbime h ero HeAbSH pascMaxpH- 
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BaTfc, KaK'b npoAOJiateuie npeJKeei BliTBH:. 3T0’n>pe3yjiibTaT'BTpe6yeT'i>, OAHano, 
eme AajbHituieH ripoB^fepKPf. 

Bo3mo3Kho, ’iTO <i>opMa raAorpa<i>a saBHCHTi. TaK?Ke ii'fecKOJii.KO h OTXToro 
asHMyxa, OTKy^a npuxoABTij ceicMH'iecKia bombi. 

B-b caMoe nocxfiAiiee Bpeum Wiccliert co cbohmh accncreiiTaMH o6pa- 
OoTajiTj HOBLiH iiaKonHBmiHCfl HaSjioAaxeJiBHBiH MaTepiaj[i> n't rrfe.iiax'B ycosep- 
ineHCTBOBaHiH cymecTsyiomHxx. roAorpa^E^OBi), 

PesyjibxaTOMTb axoro nacJi^AOBaHin, o KOTopoMx. 0Bijro Aojro/Keno na 
nocji'feAHeM'B c'b'fe3At> MeatAyHapoAtion CewcMOJiorHaecKOH Accon,iaii,m b'b Maii- 
qecTep'fe BT> 1911 roay, OKasajiocb, mto, ajih MajiBixx> anHueiiTpajiBULixi. pas- 
cxoflHii, BT) HOBOM'B roAorpa<i> fe a-ih iipoaoabhbix'b bojiiix> OKasajiHCB OTKioHeniH 
OT-B npesKHaro roAorpa<i>a, AOCTHraiouj.ia 4 — 5 ceityrrAX., nppiHejvrB, bx> caMbixi. 
BepxHnxTb cJOflXTb seMJiH (ao 50 KHJioaieTpoB'B rjyGBiiBi), cKopocxH pacnpocxpa- 
iienia ceiicMHaecKHX'B Boiin> OKasajiHCb y6biBaio£n.HMH Sbicxpfeej no wip'b npn- 
djHateHifl KB seMHoii iiOBepxHocxir, qfeMB axo Sbijio npHnaxo ao cbxb iiopB. 
Jlia SoABranxB anHu;eHTpaAbHBixB pascToaniH ho Baa KpHBaa OKaaajiacb jie?KaineH, 
npHM'fepHO, Ha 10 ceKyHAB Bbime ripeacHet, hxo hm'^oxb yace dojbraoe Bjianie 
Ha BeAHHHHy BblHHCAfleMOH CKOpOCTH pacnpOCXpaiieHiH CefiCMHHCCKHX'b BOAHB 
Ha pasjiHHHbiXB rAyOHiiaxB- 

BM'fecTo OAHOH iiOBcpxHOcxH, iia rjiyCHiili 1500 KHJiOMexpoBB, rA'fe npo- 
HCXOAHTB BHeaanHoe H3ivrfeiieiiie saKoiia BOSpacxaiiiH CKopocxn pacnpocxpaHeiiiH 
npoAoiBHbixxj BOAHB c'b rAy^HHofi (Stonmgsflache), o homb yriOMHuaAOCb 
panBrae, xaKHXB noBepxHocxeii, no iiOBtfiiue^ xeopiH 'Wiecliert’a, HM'feexcH 
H.'fejbixB Tpn: riepBaa na rjy^Hii'fe 1200 kha., BTopaa na rAyenirls 1650 kha., 
a Tpexbfl Ha rAy^Hii'i, 2450 kha. Ha rpOMaAHOfi rAySniiii bb 3000 kha. (okoao 
noAOBHiibi seMHoro paAiyca) naxoAHTcn CAOil, oxx^ Koxoparo, kb neiixpy somah, 
CKopocxb paciipocTpaiieniH cencMHHecKHXB boahb yace HfecKOAbKO y^biBaexB; 
aeHTpaABHoe-ace nApo sgmah cocxohxx^, no Mirfeilfiio Wiechert’a, h3b HHKeAH 
H HteA'fesa. 

Mbi bhahmb, xaKHMB o5pa30MB;, Hxo coBpeMemiajT cefiCMOMexpia, BB tomb 
ea oTA'tAfe, KOTopbit Msyaaerij pasAHHUbia CBO&cxBa ceScMHHecKHXB Ayaet, 
OTKpbiBaeTB, Eia ocHOBaniH naSAioAaTeAbHaro MaxepiaAa, coSpatiHaro na pas- 
AHHHblXB CeSCMHHeCKHXB CTaHI2;iHXB, nyXb KB HSyHeHitO a>H3IiqeCKHXB CBOiiCTBB 
CaMblXB rAjOOKHXB, BriyxpeHHHXB CAOCBB BOMAH, 

CeHCMHBecKie Aynn HAyxB kb nawB nsB caMbixB irfeAPT> somah n eecyxB 
CX> Co5oiO BtcXOTKy O OH BHyTpeilOHXB CBOHCTBaXB M OCOSeHHOCXHXXj. 

DoaoSho TOMy, KaKT. CB'fexoBbie AyHH, HAymie kb Haarb H3b MipoBoro 
npocxpancTBa, AaioxB eawB yKasania o XHMHaecKOMB cocxaB'fc, h oxaacxH o 
xeMnepaxyp-fe h AaBAenin, rocnoAcxByiom.iixB iia pa3AHaHbixx> iieSecubixB 

T^AaxB, a, BB KOMOHiiapin cb npnim,HnoMB ^onnAopa, AaioxB bosmohoioctb 

12 ’'' 
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onpeii'fejiHTb H CKopocTb Hx-L ABHaceBiH no HanpaBjreHiio Jiyqa sp-fenia, TaK-B h 
ceHCMHHecKie Jiyan jiaioTi. nainB Kjnoq-L Kt pa 3 raji;biBaHiK) cokpobchheixi. TaHH-E 
BHjTpeHHflro CTpoeiia seMJiH h hmchho na Tanox-E rjiySHnax'E, KOTopEia, no 
CBoefi He;^ocTy^HoeTH, coBepnienno HSTjaTEi h 3 t> oexacTH Hscjife^OBaniH coBpe- 


MCHHOH reoxorin. 

TaKoi ^JiecTHmit pesyibTaTE Seiji'e AocTHmyxE yace ce caMbixE nep- 
BbixE maroBE bkhshu btoh mojioaoh nayKir — ceHCMOMexpin. Be jcajibH-feHmeME 
oea cyjiHTE nawE MHoro BaacHbixE n hobeixe OTKpwTin be oioh ao iiocxfcAHaro 
BpoMenn coBepineHHO enie nenscji'feAOBaHHOH oGjiacra npoHBjrenifl <i>ii 3 HnecKHXE 
CHJIE npupoAbi. 

CeficMOjroriflj KaKE nayKa, CA'feJiajia xaKie rpoMaji.Hbie ycnfen tojibko ce 
rfexE nopE, BTO OHa ycBOMa ceSt nncTO <i>n3HHecKie motoaei nacjtifeAOBaHifl ii 
noJio>KHJia BE ocHOBanie CBoero AaJiEiiMinaro pasBHTia nHCTpyMeiiTajiEHyio 
cetcMOJioriio hjh ceiicMOMeTpito. 

HTaKE, ocHOBEiBaacE iia BejrHqHnii yrjia BEixo^a ceficamnecKOH paAiapin 
npn pasjiHnHEixE aonnenTpaJiEHEixE pascTonniaxE A, BEiBOAHwaro, hjih H3E 
KpHBOH roAorpa<E>a, mh h3e iienocpeACTBennEixE iia^JiioAeniH ce cooTB'IvrcTByio- 
EAHMH npH6opaMH, ycTanoBJieHHbiMn y noBcpxnocTH sewuiH, mojkho oiipeAi^JiHXE 
CKopocxH pacnpocxpaneHin hpoaojieheixe h nonepennEiXE bojihe h na 
paSJIHXHElXE XJiySHHaXE. 

9xh CKopocxH CBBsanEi CE Koe‘i>‘EHn,ieHxaMH ynpyrocxH JK n a- n ce njrox- 
HOeXEK) p CJltAyiOmHMH COOXHOmeHiflMH (37) IT (38), KOXOpElfl 6eijh BEIBCAGHEI 
BE § 1 XJiaBEl II-OB : 




1 G 

(1 -I- a) (1 — 2 o’) 


p 


H 



? ’ 


Snaa F^ h F^ , mei ne MOH^eME, OAnaKO, eme onpoA'lfejiHXE be oxAibjiEHOcxH 
MOAyJiE npoAOJEHOH ynpyrocxH E h hjiothocte cooxB'fexcxsyiom.aro cjioh p, no 
MEI SyAeME XOJIEKO 3HaxE oxHoinenie — , no n axo yaee onenE Miioro. 

HcKjnoMan h3e npoAEiAymnxE 4>opMyjiE — , mei MoaceME, xfeME ne MCH'fee, 

P 

onpcA'feJiHXE BnoJiH'fe xonno ApyroH Koe4><i>nii.ieHXE ynpyrocxH, a hmchho MOAyJit 
nonepennaro cHcaxia hjh Boe«5E>4>HnieHXE Poisson ’a o-. 

^jia axot p’fejiH Moanio B0cn0JiE3OBaTBcn «>opMyjiOH (40) Bxopoft rjiasEi: 
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Zoeppritz h Geiger iipoHSBeJH 3 th sbiqncjieiiiH h nojiyqHjiH cjifeAytomia 
BejTHqHHbi Koe^ixtHnieiiTa Poisson’ a a- «a paBJOLaatibix-B rJiySHtiax-b Ji. 


TaSjcEpa V. 


h 

a 

0 KJIM. 

0,272 

100 

0,273 

200 

0,272 

300 

0,272 

400 

0,274 

600 

0,272 

600 

0,274 

700 

0,273 

800 

0,272 

900 

0,271 

lOOO 

0,270 

1100 

0,270 

1200 

0,269 

1300 

0,268 


Bra HHCJia noKasbieaioT'fc iiaivn>, axo, Biuroxb ao rjiySinibi A = 18 0()kiijio- 
MexpoBT), cr ocxaeTca npeaBbiaaiino nocTOHHObinn>, iipiiaeM'b oho BecfeMa Majro 
OTJiHHaeTca otij Teope/mMecKOH BejiHamii.r, iipHiiaTOt Poisson ’ om-b ;^JIaMOAyJIH 
nonepcHHaro OKaxin, a iiMeeno cr = -^- 


§ 5 . 

0 r/iydMHt saneraHifi oMara seMneTpHceHm. 

^0 CHX'b iiopTb Mbi ripeAHOJiarajiH, nxo onarB seMJieTpflceHia jibhchtb 
CTOJ ib nerjySoKO ejih cxaimifl iiaSjiiOAeiiiH iiaxoAHTcn bb thkomb BHaqHxejrbHOMB 
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pascTOflHiH OTi) 3iiHi;eHTpa, >9X0 MOHCHO 6fjijro Sea-B oco5oh iiorp'feuiHOCTH apa- 
eaxt oaanb, KaKt-SEi coBnaMJomHMB cb anan.eexpoM'B. 

IlycTB Ha cJE’feji.yioin.eMB xepTe>K"fe 34 JE npe^CTaBJiaeTB coSoio xaKOE 
anHHeuxp'B-OHar'i., a B KaKoe-imSyAB m'£cto HaS-moAenit. SrinaenTpajiBHoe 
paacTOBHie A Sjactb JEGB. 


HepT. 34. 
C 



CooTBt rcTBytomee BpeMB npoStra, t. e. pasiiocxL MOMenTOBB iioaBjeiiiB 
TOi-Hte cooTB'fexcTBeHHOH <i>a3Bi seiujueTpaceHia (iiepBaji mh BTopaa iipeABapa- 
TCJifceaB ‘i>a3a P hjih 5) bb P h P riycTB dyAexB T. 

ToxAa 

P=«F(A), 


PAt <i>yiiKD.ifl ^(A) ripeACTaBJiBexB co6ok) hhhxo nnoe, KaKB cooxB^fiTexBywmyio 
KpHByK) uopMaAhumo roAorpa«i>a (ajib 7^ == 0 , ta* 7i ecxt rjiySnea sajieraniB 
oqara BeMAeTpaceaiB). 

CooTB'fexcxeyiom.iH yrojB bbixoa^ ceHCMHxecKOH paAiapin uycxt SyAexB 
IIpeAnojiOiimMB xenepL, bto OBarB seftoexpacefliB HaxoAHXCB rie bb P, 
a BB P, na rjiySnH'fe 7i HH>Ke uoBepxHOCXH oeMin. 

TorAa 3nHii,eHxpB, KaKB CjinMcanujaB kb oaary seMJiexpBceniB xoBKa 
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seMHoii noBepxnocTH, oyAGT-b 
TpaJibHoe paacTOflHie CyAGT'b 

HAH 

TAt 


iiaxoAHTbcn btj S', a cooTBi 3 TCTByH)in.ee annaeK- 
A' = JE'GB 

A' = A — Sa, (91) 

oA==SS'. 


OSoaeaqHM'b nepesT) cpeAHioio cKopocxb pacopocTpaneHiH ceHCMHxe- 
CKHX'b Ayqefi bt> Bepximx'b caobxtj bcmah, aaKAio^enubixTb MeJKAy noBcpxHOCTbio 
seaiAH H rAvSHtioH h. 

TaKT) Kaicb BpeMa npoOtra ceiicaiHHecKaro AjMa OT-b JE ao B 6biAO 1 \ 
TO Bpewa npoStra otT) H ao B 6yAeTi> 

JEII 

^'0 


nycTb ifo 6yAeTi> MOMeHTb BbixoAa AaaHoi BOJiibi hst. H. B-b xoHKy E' 

ABH/KCHie npHACTx> Bx. MoaieHTx> t\ a Bb TOBKy B B'b MOMeiiTb t, rxk 


a 


J€' n 

Vq ’ 


Eli 


06o3HaxHBb, corjiaciio iipeABiAymcMy, pasiiocxb MOMeaTOBb noBBACiiia 
xofi-Hxe <i>a3bi Bb M'Lcx'fe iiaSAioACtiifi B h Bb ucmimuoM^ 9UHii.eiiTp'fe E' ^e- 
pe3b T\ SyAGMb HM'fcxb 

HAH 

= r — sz; ( 92 ) 

rA'6 

Mbi BPiAHaib, xaKHMb o6pa30Mb, axo KpHBa/i roAorpa'Ha TpeSyexb hc- 
6oAbmoH nonpaBKH na rAydHHy saAerama oxara seMAeTpHcenia h, uaKb ajih 
aimpeiiTpaAbHaro pascxoaHia A, xaKb h aah BpeMciiH iipoSbra T. 

OiipeA'feAHMb xenepb dth nonpaBKH oA h SZl 
Hsb 3AeMenTai)Haro rpcyroAbiinKa EHE' HM'teMb 

EE'Age^=:li 
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n 

QJIH 

n 

CjltAOBETeJIbHO, 


’EH. sin <?Q = 7^ 
EE' — h cotg 



oA = h cotg Cq 



1 --f- sin €q 
sinijjQ 


(93) 

(94) 


Bboah bth nonpaBKH bi, «>opMyj(Li (91 )h( 92), nojy^HM't cooTB'^feTCTBeHHbie 
ajeMCHTbi roAorpa^a, BcrpaBjenebie na rjiy^uny sajieraHin onara seMJEeTpa- 
ceeia. 

OSpaTHO, onpeA'feJiaa H3'b iiaOJuoAeHm oxcTyiuenin A h T, AJin KaKoro- 
HH^yAB onpeA'fejieHHaro seMieTpaceHia, ot'b nopMajiLHaro roAorpa«i>a (am ^=0), 

MO^HO BblBCCTH BBB'feCTHLlfl SaKJIOaCHia 0 rJiyS'HH'fe SaJOraHia COOTB’^fe.TCTByK)- 

maro onara senweTpaceHia. 

IIocMOTpBMii-ase TCDepb, FaKHM'b o^paaoMT) Moasoo BOcnojibsoBaTbca Eia- 
SjiEOAeHiaMH okoao anuaeiiTpa, axoSbi onpeA'feAHXb A'tHCXBHxeJibiiylo rJiy^Hny 
aajieraHia o^ara h. 

npeAnoJioaiHM'b, hxo ceBCMHaecKaa cxanaia J? naxoAHTca Bt cpaBHHxeAbiio 
HesHaTOxejbHOM'ij paacxoaHiH Aj oxi ammeHxpa w, cooTBfccTBCHHO axoiviy, 
BOSbMeMx. Ha aepxem-i 34 oaari> bt, na rjy6HHdfe TorAa anEpeHTpi* 

^yACT'b HaxoAHXLca Bt Ej^. PascToanie to^kh ao acHTpa somjh o^osiiaaHMt 
aepest 

IIpoAOAatHiu'B xpaeKxopiio ceHCMH»iecKaro Jiyaa, HAymaro Hst Bt E, 

BJl'fcBO , TOFAa Mfcl AOHACMt AO TAKOH TOHKH 214, XA'fe paSCTOBHi© XpaCKTOpiH 

Jiy^a AO pcHipa seniJiH 6yAext minimum. 

Mbi npeAnoJiOJKHMt, uxo 3nHAenTpaAbHoe pascTomiie A^ Bbi6pano ct 
xaKHMt pacuexoMt, hto6bi r ^ Gbijio BcerAa Sojibino cooxB'fexcTByiom.aro 9 "^ . 

Bcjih mm HM'tejit H'fecKOAbKo CTaHii,iE, pacnojioaceHHbixt nesAajieK'ij OTt 
3iiHn,eHTpa h yAOBAeTBopaioiii,Hxt noGJi^AHeMy ycjioBiiOj h mbi npoHSBeAeMt na 
anxt cooTB'fcxcTBeHHbiH ceBCMOMeTpnqecKia iiaSjuoAenia, xo, snaa noAoaceHie 
annpeHTpa, Moamo BBiqepxHXb cooxB-fcTCTByioipiH roAorpa«>t, ust Koxoparo, 
no o6iii;eH <E>opMyj'£ 

cose^~ (cm. «>opMyAy (54)) 
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onpeA'feJiHM't yrojit BtixoAa cencMH^iecKOH paAiaii,iH ajih pasjiHHUbiXTb 9nHii,eH 
TpaJIBHLIX'B paSCTOBHifi Aj^. 

IlojioJKnBiiiH, KaKT} H paHbuie, 

aj = cos (5 q , 


Mbi SjAeaii. HM'feTb pBATb cooTB'fexcTBemibix'b 3HaqeHiii h , KOTopbifl ^^a^yn. 
Hanx BOSMOJKHOCTb onpeA'feJiHTb rjiy6HHy aajreraHiji o^ara seMJieTpaceriia. 

BoabMOM'b AJifl 3TOro KaKyio-imSyA^* TOiny A iia xpaeKTopin ceficMH^e- 
CKaro Jiyqa luea^AJ n I? btb pascToaniH r oxx. peHxpa seMJH O n o6o3Ha- 
qHM'b yroxx> H^OA Hepesx. 0. 

Yroxb H^OB npn neurpli O, cooxB^£TCTByioii].iH aimneiiTpajibiiOMy paa- 
CToaniio Aj^, o5o3Ha'3nMX> '^lepeax 
Tor^a 



FA’fe % paAi3'cx» soMJiH. 

BbipasHMx., KaKXi H panbuie, r bt, aojax-b r„ h cooTBtTcxccHno axoiy no- 

XOHCHlVn> 


r 



H 



OSpaxBMCfl Teiiex)i> kij Hameii ociiobiiom ‘i>opMyxIj (1 9), no Koxopoii 


dO 


aj d? 


p y'v^ 


npoHHTerpnpj’eM'b aarlian, oxo Bbipaateriie bi, iip8AbJiaxT> oxx. ao B, 
T. e. OT-^b p = Pi AO p = I . 

TorAa Mbi noxynHMx. 

1 


Ai = '} 


■(» “i J 


XA'fe 


Pi 


p p2 — « oCjL^ 


5. (95) 


n t'o 


«o 


TaKij KaKx> r.j, no npoAnoxoatciiiio, BcerAa Gojibuic r^, to BejLHTHiia; 
cxoaipaa iioax> paAHKajiOMT, iie MOJKCTb, bi, iipeA^5Jiax^b HiixcrpiipOBaiiia, o6pa- 
THTbCa BT, 113'jb. 

V 3 aBHCHXl> 0X1, p. 
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( 96 ) 


Tor;i,a, upH 
a, npH 


OpH 

p == 1 , V= 1 . 

BfieAeM'L Tenepfc iioBf lo nepeivifenH^^io 

^ = 1 — P 

P=l, ? = o, 

p = pl, l = l^==:l p 3 _. 

Mbi MOHteMT. Tenepb pascMaxpHEaTL v Kan-iy H'j&KOTopyio <i>yiiKpiio oti> 

v = 2 ?'(f). 


TaKTb KaK'B BT, Bepxiiiixi> cj[oaxTb 3eMj[ir, ci> BoapacTanieMi) p, v j-bcjih- 
'qHBaeTca, to 

— 0 

rig ^ 

.0' 

He 3Hafl coBepmeiiHo BHAa <i>yuKii.in mli wojKeM'b, T'liMx ne MeH'fee, 

AJia MajibixT* BHaieniH KOToptia Tenept tojibko h HMifeioxTi M'fecTo, paa-io- 
atHTB F{^) B'B paA'T> no crpoKt MaitJOpCHa: 


y * 


1 


a. 


52 


2 > 


\) = F'{^) — 1 — a 

TA'fe ^ 

OrpanHsuMca Haeuaiua nop^AKa 
Tor;ia 

V 2 p 2==[l— 

= [l— 2 a,^-^ 2 a,) [1 — 2 '^ -i- 


1 — (2 -+- 2) ^ -I- 2a ^ 


4a^ 


n 


1 ) 


pa 


>/v2p2_ai2 ^(1 — aiS)_2(ai-i-l)g-4- (ai2^_ 2 ^ 2 -f- 4ai -i- 1) ?3 

— ^ r 1 op ^ ^ 1 k) ~i 

Vl—y-l^L — ai2 2 ; 1 — ai2 ^)J 

PasjioHCHMi) TGiiepb 3ro BBipaateDie no cxeiiGHHM'B 
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Tor^a 


1 1 

yv2 p2_ Vl — aiS^ 


y j 1 1 “^*^2 — 4^3 HH ^ 


il — CXl^ 


1 — ai 


— 

1 

2 ’ 

o 

o 

^ A‘*:z 1 

f Cli -t- 1 '' 



’ -r= 

— ai2 L 


1. 

2 ’ 

— ai2^ 

1 _ 

yi 

1 

h 

/ Ctj “8“ 1 

ai^ -#- 

2a2 4cfi - 

llil ?3~ 

2 

r 

U~ai2j 


1 - 

-ai2 

J " J 


«! -1- 1 -r 


Ojb ;i,pyroii cTOponw 


p 1 — q 


1 -1- ^ -4 


^ -4- 


nepeMHoman sth ;iBa BbipajKenia (cai. <i>opM 3 ’Jiy ( 95 )), 

I = I r 1 ^ ? -f- ?2i r 1 -^1- ..f;!:— i... ? 

yv2 p2 — ai^ yi — ai2 *- ^ ^ L 1 — ajS ■» 

-+- -r ^3 [TZi^ij 1 - »ci-^ ] « J — 

( 1 , ^ ^ -i~ 2a2 j Hi- 1 ^2 

^ “ 1 ~ T \T^ ai'5j ■ 1 _ ai2 /] ■* 

BeeAearL xenepL Tania oOoanaaeiiia : 

. 12 '*♦— ^1^3 • — 


iiOJjyanan> 


»i -«- 1 ) ^ 
1 — ai2J ^ 


}-]. 


1 2 Hh' (f-^ *^1* 

2 ■ 1 — ai^ 


( 97 ) 


1 p2 -Hh- (fj — ^ 1 ^ 

-3 L 1 — 2 ' X'^ vr=^j 


2r-/2 -*■- 1 V 


1 — ai 


■y ' (1 _^cx'i’ 2 )a 1 1 ^ "*■" j 
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Tor^a 


± .-==±=======:n -i- 2 ./ 1 , 3.^2 ^2 ] . 

p y vS p2 ^ ^ y 1 __ a^2 


Bboah 3 TO BbipaiKeiiie bi> t&opniyj}’' ( 95 ), ii, iipaiinMaa bo Buajiaiiie, ^to 
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nojyqHM'L, nepcM'feHHBT. npe^l'fejibi HHTerpHpoBaniH, 


HJIH 


^ 0 

== ^ ^ ^x’]- 


di 


3jifkch 


“1 


ecTb HmTO HHoe, KaKTE> KOTaureHCx yrjia Bbixo^a ceiicMH- 


Vl — ai2 

HecKot paAiaaiH (cotg Cq), cooxB&TCTByiomifi BnanenTpaJibHOMy pascxoBniio . 
Ot6pochbx> bx. npeAbiAymen <i>opMyxfe qiCH'b, coAepatamiB: nojryxHM'B 




«! 


ai- 
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SA'fccb Koe#<i>imieaxx. aaBHCHxx. oxx. Oj^ h otx> ccj^. HMta, xaKHM'B o6pa- 
soM-B, napy cooTB'feTCTBeHiii.ix'B SHaaeniii Aj h mbi MomeM-B onpeA'l5.i[HTL 
AB'E HeHBB'fcCTHblfl H . 

Ecjih-6bi mm bbbjih naOjitOAenia xpexx. CTaHii;iii, xo, coxpanHB ^jich-b -^2 

jibi M0rxH-5bi onpeA'feJiHXb h Apyryio iiocxoaHiiyio a^. 

BexHXHHa Hi AaexB naMB xoxxacx>-2ESLe ncKOMyio rjySHny sa-ierania 
oxara hj^ . 

^'feHCTBHXeJIbHO, 



HJIH 

\ = ( 100 ) 


Cx. APyrOH CTOpOHbl, XaKB KaKX. 


V = 



V 


? 


xo, onpeA’J&JiHBiiiH Koe<E><E>Hii,ieHTbi h h 3 Xj iiadJiioAGHiH', mbt SyAeiviB suaxb h 
3 aK 0 HX> H 3 M-iHeHifl CKopocTH pacnpocTpaHenia cencMnxecKHxx. bojihb bx» sepx- 
HHXB cxoBxx> 3 eMJiH, HenocpeACTBeHHo npHJieraioniHxx. kx. AaenoH anHpen- 
xpaxbHot oSjiacTH. 

Mbi bhabmb, xaKHMx> o6pa30MX>, xxo ecTb nojinaa xeopexHxecKaa bo3mohc- 
Hocxb onpeA'feJiHTb rjiy^nny saierama oxara aeMJiexpaceHia, ho jiJia axon JAifejiH: 
HaAO HM'fexb BB pacnopHSKenin AOcxaxoxHO naAeacHbit ceHCMOMexpHxecKin iwaxe- 
piajiB, nojiyxeHebiH co cxaHii,ii, paciiojrojKeimbixB iieBAajieKt oxx> cooxB'fex- 
cxByiomaro annuieHxpa scMJieTpaceBia. 



IV”. 


rjiaBH-BSmiac 3aji;aB:n cel:cMOMeTpiia[. 

§ 1- 

Hsc/itAoeaHie pasjiMHHbix-b celicMHHecKHX’b fleyieHiti. 

Bt npe;^BiAyiii;eH rjiast mbi pascMOTp’ifejiH nojipoSHO Teopiio ceHcnm'ie- 
CKHXTb jyqeH h ewA'feJiH, Kaaoe rpOMaflnoe simqeHie AJia npaKTnqecKoii cchcmo- 
MCTpin HM'feeT'B oiipcA'feJieHie To^iiaro MOMeina npaxo^a npoAOJBiiBixi. n none- 
peaiiBixi> BOJiHTb iia pasjiHMiiBia ceiicMH^iecKia CTaiiri,iH. 

Ho nocj'fe npHXOAa othxx bojuit* ;i;BH>BLeHie no^Bbi otheoab hg yciiOKan- 
BaoTCfl, a 3a iiepBBiMH BOJiuaiviH iipaxoAHTi, BTOpBia, TpexBii h t, a-, cb j)a3- 
jiH’iHbiMH iiepioAaMH H aMriJiHTyAaMH, kotopbih iiajiaraioxca iia nepBBia, Tairt 
^TO BT, pesyJbTarfe nojiyxaeTca Becbsia cjoJKiiaa h sanyTaimaa KapTHna abh- 
HceHia iio^Bbi. 

HosAH'fee Bcero npnxoAaT'b A-iHimbia, iioBepxHOCTiibia bojibbi, Koxopbui 
xaKate, bb 6oJibniTiHCXBf> cJiyxaeBT>, upeACxaBJiBioT'B co6ok> Hajoacenie ota^jib- 
HblX-B, 60 .lfee HJIII Mente IipaBHJIBIIBIXX>, CHHyCOHAaJIBHbIX'B KOJie(5aHit, H TOAbKO 
b6ah3h MaKCHMaibHoi <i>a3bi aeMAexpaceHia KapxHHa oSbiKHOBeiiHO npoacHHBaexca 
H ceficMorpaMMbi oGnapyaKHBaioT'b H'feKOTopbia Coj'fee hah Meate HHCXbia ch- 
HycoHAaAbHBifl BOJHbi, CT. oBpeAtjeHHbiM’B iiepioAOM’B H onpeA'feAeenoH aMHAH- 
xyAOH. OAHaKO, axH boahbi ptAKO cOxpaHBiOTca Bt xeaeBie irtcKOAbKHX'b noA- 
Hbixi> nepioAOBTj, a eoAbineio aacxbio dbicxpo HCKajKaioxcfl iiaJOHsemeivrb 
HOBbix-b BOAHTb, a xaKHce BCA^ACTBie HeH366>KBaro BAiaiiifl saryxaiiia, Koxopoe 
HCCOMH'fcHHO OpHCyipe BC-tM-B THBaMT. BOAH'B. 

A,'feHCTBHTeABHO, BO cyin,ecxBy A'hAa, BCflKoe rapMOHHaecKoe KOAeSanie 
SeMHOH riOBepXHOCTH, y KOXOpOH MBI H lipOH3BOAHM'B HaiHH ceHCMHHecKia Ha- 
dAiOAOHia, AOAJKHo 6bixb, BCxfeACTBie HensS'fejKHaro BAiaiiia xpenia, KOAefiaHie 
3axyxaioiu,ee, xapaKxepTb Koxoparo biioah'Ij aHaAorHaen'b aaxyxaioin'Hiki'B koag- 
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fianiaMt oSbiKiiOBeHHaro ropusonTajiLHaro MaaTHHKa, ct> Teopieii Koxoparo m&i 
nosnaKOMHMca bx, crijiyiomeH rjiaB'lj. 

OAna ESI. BajKH'fenniHX'B, no BM'fccTij c-B T-feMT) H TpyAH'feHmHX'B sa^anB 
coBpeMeHHOH ceiicMOMeTpiH w saKiEonaeTca bb tomb, nTo6bi pacnyTaxt axo 
cjToatHoe ABUJitenie nonebi, oTA'feiHXb o^ny bojiiij oxb ^ipyron, nacJi’fejtOBaxb hxb 
xapaKxepB, cBOHCTsa, nepioAij, aMninxy^iy, npoHcxoncj^enie, cooxB'fexcxByiomin 
Koe<i><i>HEiieHTB 3axyxani/i h rip. 

ilnoHCKin cetcMOJiorB Omori CA'tjajiB nonhixKy K.![accH<i>na,0poBaTr> 
CGHCMHaecKia bojhbi, Ha6jFioAaeMi.ni y riOBepxnocxH seMJiH, no rpyimaMB, bb 
saBHCHMOCTH OTB HXB iiepioAa H M'icTonojioatenifl na cencMorpaMMaxB, no axa 
KJiaccH4»HKaHia coAepjKHXB BB ceSt oneiiB mhofo npoHSBOJBHaro, npnneMB bo 
MH omxB cjFynaaxB SbiBaexB onefib xpyAHO npiypoHHXb iia^jiioAaeMoe HBJieeie 
KB sapan-fee onpeAlJJFennbiMB paMKaMB njiir nopMaMB. 

rcpMaticKiH cencMOJiorB Wiechert noAM'fexnjiB, nxo, npii SoJibmHHCXB'fe 
seMjrexpHceHin, bh. rjiaBHOH (noBepxHocxHBia eoJinbi) npeoGjia^aeTB ne- 

piOAB BOJIHB ^' BB 18 CGKyHAB, 

TaKB Kai^B nponsBeAGiiie h.^b cKOpocxn pacnpocTpaneHia BOJiiibi V na 
nepioA'B T ^aexB cooTBixcTByiouiyK) j^Jinny BOJiHbi X (cm. <i>opMyjiy (29) 
rjiaBbi II), TO 

1= VT. 

JllH nOBGpXUOCTHljlXB BOJIHB MO>KHO npHnBXb, KaKB MBl jarG BHA'fe-!II ^5 

F= 3,5''“-/.0ic.; cJi'tAOBaxeJibiio 

X = 3,5 X 18 = 63 KHJiOM. 

Mbi bhahmb, xaKiiMB o6pa30MB, nxo noBepxnocxnbia bojibbi a'£hcxbh- 
tgjibho HpesBbinaHHO A-Jraaiibin. 

Teuepb, coBpeMGHHafl reoioria yaHTB nacB, nxo BH-feiiiHaa seMnaa o6o- 
jroHKa HJiH Kopira aeMJiii, cocxoainaa hsb caMBixB pasHOoSpasHBix-B ropnBiXB 
nopoATb, OTA'fejraexcH oxb BHyxpeHHnro n^pa sgmjiii cjigghb MarMbi, xA'fe Beme- 
CTBO naxoAHTca KaKB-6bi bb pacnjraBjreHHOM'B cocxonmn. 9Ta marMa n cjry- 
atHTB T-feMB aJIGMeHTOMB, KOTOpblH BBTaetB ByJFKailbl OpH HSBGpJKGmflXB. XOTB 
MaxMa H naxoAHTCH BB pacnjiaBJiGHHOMB cocToaiiin, ho, 6jiaroAapfl x-feMB rpo- 
MaAHBTMB AaBJFGHiHMB, KOTopBifl rocHOACTByioTB Ha xaKHXB rjry6nHaxB, BG- 
mecTBO MaxMLi He npGACxaBJHeTCS naMB bb jkhakomb cocxoaHin, a HBjraexc/i 
CKOP'fee TfeOMB HJraCTHHeCKHMB, XaryHHMB, H'feMB-TO CpGAHHMB MCaJAy JKHA- 
KocxbFo H TBepAbiMB T'fejiOMB (iianp. KaKB cMOJia, KOTopaa CB xenenieMB epe- 
MeHH MOaCGTB TGHb, KaKB HaCTOamaa hchakoctb). 

H^to Marjwa eg MorKGXB oSia^aTB CBOHCXBaMH nacToamefi atHAKOCXH 
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nBCTByeT-B y>Ke hs'i. Toro, hto ckbosb cjoh MarMbi npoxoAHTi^ nonepe’JHbm bojiubi 
OTT> AajibHHXTb seMjeTpeceHm, Tor^a KaKi) b'b iiacTOfliii,HXT> ;eh/i,koctjixi> none- 
pcHHbiH ynpyrifl BOJiHbi ne MoryTTb hm'^tb M-fecTO, xaK-b KaKt acHAKocTH ne 
npeACTaBjraioT'b HBKaKoro conpoTHB-ieHifi exj usM'feHeHiio cbogh fi>opMbi; cji'^ao* 
BaTeiBHo, KaidH-HnSyAb cabheh ne MoryTij BbisBaTb peaKn;iH cbji. ynpyrocTii, 
a nonepeBHbia bojibbi cttb hmchho bojibbi 

Bonpocb o rjrydHH't sajcerania cjroa MarMBi upeACTaBJifleTca O'^enb Baa;- 
HBlMTb H HQTepeCHBlMTb. WiCChei't II 0 , 1 . 01116 JT) KX} OrO piimeHilO CXfeayiOIIT.BM'B 
odipaBOMx. 

SaM'feTHBT., axo npn seMjieTpHceniaxx. iipeoSjiaAaeT'L ;i,jiiiHa BOJinw bx* 
63 KHJioMexpa, ohx> ripeAnoJio>KHJn>, tito axa Bonea cooTB’fexcTByex'b co^CTBen- 
HBiM-b KOJieOaHiuM’b Been BEiinineH aeiviHOH oSojioaKH, noKOiomeiica na cuofe 
MarMbi. Ha Bn-feuineS h BHyxpemiefi CBodoAnoft nocepxHOCxn axoi o5ojioekb 
AOJiiKebi naxoAHTbca KaK-b-Shi nyqnocxir, a iia cepeAHH'fe ysiOBaa noBepxnocxB, 
hoaoSho TOMy KaKB MeraJiJiHEecKiH cxepa^eHB, K0Je5jiioni.ifi:cH odoHMH cbohme 
KOH iiaMir, HMtexb noepeAEH-fe ysjtOBj-io mhik). B’b oxoMb cjryEa'fe pascTOHnie 
MeacAy KOJie6jriom;BM0CH cboSoahbimw noBepxnocxBMH seMHOH odojroEKH aojukho 

COOXB'fexCXBOBaXb nOJIb-BOJIH'fe- 

TaKHMb o5pa30Mb, Wiechert onpeA'fejiMb B'fepoaxny to rjySaiiy sajieraiiia 
cioa MarMBi Bb 31,5 KEJtOMexpoBb. 

Kb TOMy-ace pesyjiBxaxy mo>kho iipiiiTH b coBepmeiiHO ApyriiMb nyxoMbt 

Mbi siiaeMb, B3b iiadJiioAenifi bx. rjy5oB'Hxx> iiiaxTaxx> n dypoBbixb CKsa- 
jKHiiaxb, Exo, no Mfep-fe ynydaenia Bnyxpb seMJiH, xeMnepaxypa Bospacxaexb. 

CaMaa rJiy6oKaa 6ypoBaH CKBaacnaa, iiojiyacHiiaa ao iiacToam.aro epe- 
MCHH, uaxoAHXca Bb HyxoB-fe (Czuchow) bx> npyccKoii CHJieaiii. I''jiy6Htia ea 
2239,7 MGXpa, x.-e. cBbiuie AByxx> KHAOMeTpoBb. 

TaMb, Ha rjiy5Hir£ 2221 MexpoBb noAb seMHofi iiOBepxHOcxbio, Ha^Jiio- 
Aae rc a xeMnepaxypa Bb -i-85'^,0 C. npHHJiBx> cpcAnioio xeMnepaxypy y no- 
BepxHOCTH seMJiii BXi -i-l5°C., Mbi nojiyaiiRn^ A-aa xaKx» naabiBaeMaro epednmo 
leomepMiPiecKmo tpadieuma^ x.-e. A-aa aiicja MCTpOBXj rjiydniibi, cooTB'fexcTByto- 
mHXb yBGJinaonito xeMnepaxypn iia 1°C., 


ripH xeMnepaxyp-fe Bb 1000°C. mbi MOJKCMb iipcAaojiaraTB, axo pasjux- 
oBia ropHBia nopoABi HaxoAaxca y>Ke Bb pacnAaBJienHOMx> coexoaniH, h na coox- 
B'fexcTByionxeii rjiy6rni'fe ii mojkho hmchiio o>KHAB.Tb BCxp'fexHTB cjot MarMbi. 

Do reoxepMHxecKOMy rpaAieuxy h mojkho ccfixacb ace onpeA'fe-aHTb, na Ka- 
Koii rjydnrrfe iiOAb iiOBepxtiocxbio sgmjh mojkho ojehab-tb BCTp’fexHXb xeMnepa- 
xypy Bx, 1000° C. 
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CooTB'feTCTBymmaH rjj^HHa 

(1000 — 15) X 0,0317 = 31,2 kmom. 

3x0 ’iHCjro Haxo;^HTca Bt npeKpaceoMi* corjiacira cb pesyaB- 

TaTOMX», noayqeHHOMX) h3x ceHCMmecKHX'B iia5jiioj.eHiH. 

CnpaniHBaeTca xenepB, b'b KaKoaiB-Hce hmobho <i>H3H^ecK0M'B cocToaHiH 
naxoAHTCfl BemecTBO no^Tb MaxMOfi h Boo^me bi> o^ghb rjiye^OKHX'B cjtobx'b sgmjih? 

TaMXi xeMnepaxypa nacTOJiBKO BBicona, axo Bein;ecTBO yjKC ne 

MOHterB naxoAHTBca bx> xaRB imsBiBaeMOM’B TBepAOMX, cocTOHHiu. co- 

CTOBHie Toace e^Ba jih mbicjihmo, xaRx, KaKx. xeMnepaxypa mojkgtx. 5bixb BBime 
BCHKOH KpHTB'iecKOH xeMiiepaTypBi. Ocxaexcjj, cjfeaoBaxeJiBHO, npeAnoxoatHTB, 
XTO xaivix. BemecTBo Haxo;i;HTca bx> ra3oo5pa3HOMx> cocxonHiB; no h axo npe^no- 
joaceeie h'J&ckojbko napaAOKcaji&no. Oaho, OAHaKO, mbi MoaceMx> cx> AOCxoB'fcp- 
HOCTBK) yTBepacAaxB, a HMemro, nxo, iiecMoxpa na npeBBBinaHfio BBicoKyio xeM- 
nepaxypy, BeipecTBO bx> rjiy5oKiixx> cjroaxx> aeaurii oaxoAHxca nOAXj xaKHMH 
rpoMaAHLiMH AaBjeoiaMH h xaKx, chjbho cacaxo, nxo ajih nacx. oho npeAcxa- 
BJiflexcfl KaHTj-^Bi o5jaAaK)iJa,HMx> ceoucmeaMu xBepAaro X’feja. 

Mbi bha'^^JIH, ^to, npH AaJiBiiHX'B seMAexpaceHiax'B, KOjreOania hohbbi, bo- 
o6n3,e roBopH, BpesBBixaHHO cjioatHBi h BanyxaHBi, npeACxaBjraa co(5oh peaj'jB- 
^aTX> cynepno3Hii.iH pfejoH cncxeMBi pasjHHHBixxj ceficMHxecKnx'B bojih'b. Bx> 
axoMXj xerKO yS^AHTBca, EsnanyB-B, HanpHM-fepT,, na nepx. 2 5, npeACxaBjiaiomiH 
coSoK) BocnpoHSBeAenie Maxo-AsiaxcKaro scMJiexpaceHin 9 «>eBpajrH 1 909 roAa 
(IlyjiKOBCKaH ceficMorpaMwa). 

KpoMfe OojBQiOH CJI03KH0CTH KOJiGSaHiH, HaSijiioAaexca eme h cji'feAyEOiii.ee 
jHoSoHBiTnoe HBjienie. 

Bx> HJieHCxoceHcxoBOH H annpeHxpajiBHOH odxacxax'B, seMiexpacenin npoAOx- 
aiaioxcH o^BiKHOBeHHO He AOJiro, orpaHHHHBaacB OojiBineK) aacxBio phaomxj ota'^jib- 
HBlXt TOJIHKOBX) HJTH COTpHCeHilH nOHBBI. Ha AaJIBllHXX)- JKG CTailIl,iaXX> SeftBlieTpHCe- 
HiH pacxarHBaioTCflnoBpeMeHnoqeiiB siiaxnxeji&Ho, npoAOJiataacB HHOXAa p'fejBiH 
xacx> H SojiBuie. Ha cescMorpaMMaxx, xaKHxx. cxaopiH ne naOjnoAaexcn bobcc 
HHKaKHX'B nepepBlBOBT, B'B SaOHCnX'B, KOXOpBie COOTB'fexCXBOBaJIH-GBI MOMenxaMX 
HOKOfl MeacAy oxA'tJiBHBiMH TOJWKaMH B'B anHE^eiixp-fe. KoxAa seMxeTpHcenie nana- 
JiocB, TO ceHCMHqecKin bojihbi npoAOJiacaiOTB nenpepBiBno npHxeKaxB, nepeiiie- 
TaacB MeacAy coOoio, h tojibko, no HCTexeniH cpaBHnxejiBHO SojiBmoro npoMe- 

atyxKa BpeMenn, ABHateaie HaqnHaexxj aaMHpaxB h KOJieOaHia noxBBi nocxe- 
nenno cxoaht-b na n-fex-B. 

CnpaniHBaexca xenepB, oxKyAa-ace ^epyxcn Bc-fe ain MHoronncAeenBin 
BO.MBi E noneMy caMoe HBAenie TaKi> pacTarHBaexca no BpeMenii ? 

3X0X0 MoxyxX) 6 bitb xpii pasjmqHBm npHaanBi. 

Bo-nepBBixx>, Kpoiii; npoAOJBHBix'B h nonepennbixTb Boxm>, AOCTBxaK)mHxx> 
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M-fecTa ea^JiiOAeHia eo pan-fee H3CJifeA0Banai>iM'i> eaMH xpaeKTopiaM-B cetcMOTe- 
CKHX1. xyqei, MorjT-B npifirn h ^'feJIbm c0CTe.vibi Bojm-b, OTpajKeHHMXTb oAHut, 
;^Ba 0 66 jiLmee qncjio pasi, otx cbo^oaboh noeepxuocTH seaiJiH, KaKib to npeA- 
CTaBJieno iia cji-feAyiomeM-B qepTem'fe ( 35 ). 

^Iej)T. 35. 



Boihbi Moryi'b npifiTH hs-b 3iian;enTpa JSJ ua ceicMii'iecKyio cranuiiio b l i>*, 
OTpaSHBIJlIICB HJIH OAHH'L pas'll OTTb IIOBepXIIOCTH SeMJIH B-fc A, HJTH ABE pasa, BT» 
TOMKax-jb Aj M A. j w T. ji. Bo3MO>Krii>i TaiOKe 0 oTpaateixia b'b Tonidi A'. 

KpoM-fe Toro, BnyTX)H neM.ini, rA’fe conpBKacaioTCa cjioh C'b pfesKO pasjB'ia- 
loinHMHCH <[>03iiqecK0fti0 CBOHCTBajMB, MOpyTTb HM-feTB mIjcto h BiiyxpesHiH oxpa- 
meriia h npeJORixeeiii. Ecjth opaGaBBTfe k-b axOMy, ‘ito BCflKii paaB, KorAa na- 
KOH-H05yAb ceiiCMHqecKiH jrynX), 6yAeTB-j0 ohb coorB-fexcTBOBaTb npaiojiBUbiMB 
lum nonepenebiMB KOJteSaniBM-i. — SeapasjiHqHO, — Bcxp-fenaeTB rpanapy pasA’feJia 
AByXB ClOeBB CB pa.qJHqHBlMH <I>03HqeCKHMn CBOHCTBaiUH, TO OHB AaeXB, KaKB 
MBi paHbine, naTa-to nenihipeuz JiynawB, abjmb oxpaJKeriHMMB 0 AByM^i^ 

iipejiOMjieHnBiM7i, uixiiqeMB Ka?KAOH napfe Jiynei cooxB'feTCXByerxj OAua iipo- 
AO.iLriaa ii o^na nouepeniiaa BOJiria. lieyABBnxexbuo iioaxoMy, ixo KapxHiia sa,- 
imcH aeMJieTpaceHia iia otaoxciihoh exaiiniH iipeAcraBji/ieTca onenb cjioJKaoH. 

Bo-BTOI)blXB, B03M0aXHO, TTO CGHCMIBieCKia BOJIHbl, HpOXOAB CKB03B TOAIHy 

30MJIII, BbiSBiBaioTB coScTBeiiribiH KO.ie5anifl pasjmqiiBiXB cJoeeB. Tanie co(S- 

13 
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CTEeHHfcie nepioABi KOJie5aHit B 3 B'fecTHbix% RiaccHBOBTb ropH&ixB nopoA'B ne- 
coMU'feHHO cym.ecTByjEOT'B. He^aBHO Grimmacli HscjitAOBaJiTb KO-ie^ania oaboh 
CKajbi BTb CHJiesiH, BbisBanabiH najieriieivnb ea iiee OojibinHXTb waccB Bo;i.bi, m 
npHineJi. ktb Toaiy aaKJio’qeHiio, qTO HaSjioAeHHbin hm-b BecbMa EopoTKiS nepio^b 
KOie5aiiit cooTB'feTCTBOBa.i'b BMeBHO coScTBCHnowy nepiOAy ^annaro ropnaro 
Mac CUB a. 

^TO ceHCMHBecKia bojiibi, npn AOcraToquon bxb nHTencHBirocTir, MoryTb, 
;;'feftcTBHTejibFio, BbisBaTb no^o^Hbia aBJiCBia, noATBepacAaeTca h rfsiTb o^ctos- 
TejibCTBOMb, HTO HHoraa o^no BeMieTpaceeie BbiBbiBaci'b bi. coBepmemio Apy- 
roMb H'fecT'fe, npH npoxoA'l^ cetcMmecKHX'b bojut*, apyroo seiviJieTpaceHie. Ceic- 
MHiecKaa Bnepria npomeAniHxi-. BOJH'b aBJineTca AOCTaTo^Hoii, m'oGbi iiapy- 
niHTb Majto ycToiiBUBbiH ycjioBia paBuoB’^fecia cxoeBb, HaxoAo:tti.MXca Bb co- 
CToaiiin BccbMa CEJibaaro yiipyraro HaTfi>Kenia, h BbisBaTb noBoe seMJieTpa- 
cenie. Bb H'fcivieaKOH xepMHiiojioriia TaKia seMJierpiicenia EasbiBaiOTCn B.elais- 
Bebeii. 

Tpeiba npii'qutia cjio^khocto sanncet na OTji;a.]ienHbixb CTaimlnxb MOKCTb 
em,e BaEJnGHaTbca bte> ocoSoMb HBJieriiii, KOTopoe, no anajoria cb oiiTBKoiir, 
M03KH0 i-iasBaTb ccfiCMUMecKoii dttcnepcieii . 

Bb npeAtwymeii Teopiii cencivm'iecKPixb BOJiiib mei iinrA'fe ne BCTp'bTii- 
jiHCb cb BBJieiiieMb A^fcnepcin, T.-e. Mbi wnr^'b ne o^napyacpuipi aaBiiciiMocTn 
CKopbcTH paenpocTpaneiiia BOJiiib oxb nepiOAa. onpeA'fe-nennaro Trana BOJiiib 

CKopocTb axa oKasaJiacb Tfejra, o6jraAaioiii.aro onpeA’bJieHObiMa <i>n 3 HxecKHMPi 
CBoncxBaMB, BejinBHiioii nocxoamioir. nponsoimio axo oxxoro, ax’o mbi Bb iia- 
uiHXb ocHOBHbixb A^'i’^i'epenpiajibiibixb ypaBncHiaxb npene^perjin qjieoaMn 
BbiCBQHXb nopnAKOBb, ETO H npBBejio nacb Kb AUhieimuMh An'&'i>epeau,iajrbiibiMb 
ypaBHenifjMb. DpH nejneeiiiibixb >Ke ypaBireniaxb OKasbiBaeTca^ '^ito CKOpocxb 
pacnpocxpaiieHin ceHCMH^iecKHXb BOJiiib AOJiacna irfecKOJibKO sasncfeTb,. KaKb 
OTb nepioAa, xaKb n oxb aMnjiiiTyAbi KOJieSaiiiff. 3aBHCHM0CXb CKopocxn oxb 
nepioAa Morjia 6bi iiojiy^HXbca b npn JiancHHoii ‘&op]vrfe An‘i><i>epeHn;iajibiibiXb 
ypaBtieHitj ecJin tojibko iipuAaxb hm'l irfecKOJibKo bhoh bha'I’* HxaKb, npn no- 
BbiTK'fe AonoAHETB ypaBueoia KjaccHbecKOH reopin ynpyrocin cb u;fejibK) npn- 
bAHSHTLcn Kb A'^HCTEHTejibnocTii, Ribi neii36'fe?KHO eaxaAKHBaeMCfi na nBJienie 
ceiicMHxecKOH Ancnepcin. 

Bb oiiTHK'i HB-nenie Ancnepcin xopomo BSB-fecxeo h nsyqeHO. TaMb Kanc- 
Aosiy nepioAy Koxebaam hjih KaJKAOH onpeA'tJieHHoi A-unn'i bojobi npncyma h 
CBoa onpeA'fexeEHaa CKopoexb pacnpocxpaHeniH xyna, nenocpeACTBenao cbb- 
saHHan cb cooTB'fexcTByiomHMb noKaaaxejieMb npejioMxeHia . IIoBnABMOMy, 
HBJieHie AHcnepcin ecxb o6mee cbohcxbo Maxepia, b 5biJio~6bi coBepmeeno ne- 
ecTecTBeeno h HejorHMHo BpeAnoxaraxb, xxo cencMBBeeKie ajhii Bb axoMb 
oxHoraemB npeACTaBAfiioTb nsb ce6n BCMioaenie. 
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^jifl oqeiib ynpyrax-B rfejii,, KaKTb, HaiipHMfep’b, crajiB, cjroHOBaa koctb h 
up., KOToptiH SjiHJKe yAOBJiexBopuiOT'b Tpe^OBaHiaMT) KjaccH'qecKoi Teopin ynpy- 
rocTH, BOSMOHtiio, *3X0 ftHcuepciH H o«3eHi> iieauauHxejibHa, ho saxo, ;];jia paaebixx. 
ropHbixx> nopo;i,x>, MCH'iie cooTBtxcTByK)ni.HXTb BbimeyKasaeHbiM'b Tpe6oBaHiaMx>, 
BGCBMa B'fepoaTHO, uxo ceucMHiecKaa ABcnepcia ninfeexx. Bnojio'fe peajiLiioe 
cymecxBOBaHie. 

Bjiaro^apa ^tucnepciir, ceiicMnxecKie jryqir, BbimeAmie OAHOBpoMeHHO hs-b 
OAH oro H Toro-ate onara, no xapaKxepiiByeMbie pasjiHXHBiMH nepioAaMH KOJie- 
6 aHiH: (aiiaJioriH cte> 6 'fejibiM'b cbIitomb bb onxiiK'fc), npniiyxB bb m'£cto naSjiEO- 
BB pasjiHHHbin BpGMeiia., hIiIvib caMbiMB GcxecrEGHiibisiB o^paaoMB of)B- 
HciiflGxcH ABJiGiiiG i)acxBrHBaiiiH ceiicMorpaMMB no BpoMeim. 

BonpocB o CGHCMUHGCKOH AHcriGpcin coBepniGHuo em,e ne nsyienB. IIo 
cymccTBy ouB narjfeexB MHoro o5uaaro cb BoiipocaiviH cneKxpajxbiiaro auajiHsa. 

IXoBHAHMOMy, iipn npoAOJibiibixB BOJiiiaxi., ^bicxp^liG bcgfo ;^B0BIyTC^I 
BOJiHbi CB KopoxKHMH HepioAaMu, xaKB KaKB oH'fe npGoSjiajaiorB BB Iiauajrfe 
ncpBoiS «i>a3bi cGtcMorpaMMB oxB OTAajiCHHbixx, 3civrjrexpflceHi&. 

Bb axoaiB oxHomeniH cetcMHxecKaa Ancnepcia coBcpineano npoxHBOno- 
jTOJKHa uopuaAhHOu oiiTHHGCKoii ;i,Ticncpcin, rjiii BOJrnbi cbkopoxkumh nGpio^aMu 
(nanp. <i>iojrGX 0 Bbie Jiyun, Hnrfetoinie 65 j[bmiii iiOEaaaxGJib iipGjroMJiGniH) pacnpo- 
cxpaiiBioxcu BX> npospaniibixB cpeAuiiaxB co ckopocthmh MGiibiiiHMH, n-^feinB 
BOJiiibi CB 6 ojibmiiMiT ncpioAaMn. CeHCMiixecKaji Ancnepcia cooxB-fexcxBycxxi, 

xaKHM'b oOpaSOMB, KaUB-Cbl CmOMaMbHOU OIIXHXGCKOH AHCIlCpciH OKOJIO nOJIOCB 

iiorj[oin;eiiiH. 

Cxporo roBop/i, ajiu KaacAaro oxAfeJibiiaro nepioAa KOJieGariiir, cjiIiAOBajio-6bi, 
KaKB Jim ripoAOJibUbixB, xaiiB m AJia iioiiGpeiiibiXB Bojuxb, UMfexb h cboh 
oxA-feAbEibii roAorpa<i>B. Ilocxpoeiiie xaKiixB roAorpa<i’OBB aBJiHGTca, OAeaKo, 
BonpocoMB ^yAymaro, no aruMB, bo bchkomb cjryqafc, HHCKOJibKO iig yMajiaoxca 
3HaxGiiie tLxb cpeduuxb roAorpa<i>oBB, cb KOxopbiMW Mbi ao chxb nopB 
A'feJio, xaKB KaKXi oaGjnoAenia noicasbiBaioxxi, xxo nepioABi iipoAOAbHbixB h uo- 
iiepeanbixB bojiiib bb riepeoH h Bxopoii upeABapHTe.5bnofr flc>a3'fe BGMjieTpHcema 
KOJie^JIHXCa HG BB OXGHb UJUpOKnXB HpGA'feJiaxB- 

AnajToruqHbifl paacyacAeum upHMfeHHMbi ii kx> uoBepxiiocxHbiMB BOJiuaMB, 
xaKB KaKB H TaMB MOHCGTB AO HSB'feCTIIOH CXeilGHH CKasaXbCH SaBHCHMOCXb CKO- 
pocTH pacnpocxpaiiGiiia bojihb oxb iiepiOAa. BonpocB otoxb Taitace GmG hg nsy- 
UGHB KaKB cj'J&AyexB, xoxH aiirAiHCKit MaxoMaxKKB Love u yKasajx, na xo, 'qxo 
HM'fcioxcfl Bnojiir£ onpeA'fcjieiinbiH npnqmibi, oaoxaBJiflioipin npGAnojtaraxb cyipe- 
cxBOBaiiie Aacriepciu AJia CGHCMHnecKnxxj bojiib cb AJOiniibiMn uepioAaMH. 

IIpH n3CJi't;A0Baiiin xapaKxepnbixB ocoGeimocxeii iipoAOJtbUbixB bojihb bb 
MOMGHXB nxB iiepBaxo iioHBJieHiH na oxAajeHHbixB ceficMH’iecKHXB cxaupiexB, 

18 * 
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Bx nocjitAHee BpeMa eaTOJiKHyj[HCLnao;i;HO oaeHB jiio6oni>iTHoe o6cTOHTejiBCTBO. 
OKassiBaexcfl, aro bb h’^kotopbix-b cjyaaBxij opoen> nepBoa npoAOJibHOHBOJiHbi 
BpeACTaBjiaeTB co6ok) bojihj CJKaiiH, T.-e. BOJiaa, yAapaacB o noBepxHOCTt. 
BewJiH bij MfecT'fe HaSuEOAenia, a^^stb iiedoiBinoe CM'fenAenie noBepxoocra bT) cto- 
poHy oms ‘Brnmeumpa . BBiBatoTb, OAEraKO, cJtyaaii, KorAa <e>poht'b nepBoa bojihbi 
npeACTaBjaeT-B co6ok) BOJiny paapfoiteHia, BbisbiBaH KaKB-SBi BcacbiBaEomee 
AMcTBie, H T'fcMb cajiBiMb CM'feia.an ajiGMenTTb noBepxaocxH aewrjrn bb cxopoHy 
m dnuueHmpy. Oxaero saBHCHTb BOBHHKiioBeHie bojikb xoro HJtn hhoxo XHna 
ocxaeTCB BonpocoMb eme coBepineano oxKpbiTbiMB, ho cb bxhmb aBJEeHieMB 
HenpeM-feaHO hbao c^iixaTBca npa onpeAtienin aBHMyxa anHii;eHTpa no BejinaHH-fe 
iip03Kij.iH im’iajiBHaro cMtmeHia noaBbi Ha iianpaBJieHie MepHAiaaa h napaji- 
jiejiBj BBiBeAeHHBixb HBB HaSjioAeHit CB cooTB'txcxBytonBBMH ceHCMorpa<i>aMrr5 
xaKB KaKB BB saBncBMOCTK oxB xapaKxcpa BOJIHBI (cmaxie hjih pasp-imeeie) 
nepBoe CM^fernenie hohebi (npn P) nioiKeTB 6 bixb hjh otb 3nnH,eiiTpa, hjih kb 
siiimeexpy, n, ecjiH iie yHHTBiBaxb axoro oScxoaTejiboxBa, xo jierKO, iipH oiipe- 
A'fejieniH asHMyia aimneHxpa, cA'fejiaxB oiuH^Ky bb 180°. 

BepxHKajibHBTH ceHCMorpa<i)B, yKasbiBaiomifi HaupaBJieHie CM'feLij,eiiia iiohbbi 
BB BepxHKajibHOMB HanpaBJieiiiH, AaexB bosmojkhoctb xoxqacB-jKe pa3o6paxbCH 
BB STOMB Bonpoct. A. HMCHHO, XaKB KBKB IIpOAOJIbHBlH CeHCMHMeCKifl BOJIHBI 
HAyxB Bcerjia ciiHsy, xo, ecjiH BopTHKajibHBi^ ceHCMorpa«*>B yKajKoxB, qxo iiep- 
Boe CMtmeiiie noaBbi Sbuio KBepxy, to x^£mb caMbiWB oiipeA^l^-aiiTCH, hto iiepBan 
npHLiieAmaa ceMcMHqecKaa BOJiea 6bijia bojiiiok) OKaxia h iiaodopoxB. 

Mbi bhabmb, xaKHMB oSpasoMB, qxo BepTHKaaBiibiti ceHCiviorpa 4 >B aBJifiexcn 
BecBMa n.'feriHBiiviB npH^opoMB, cnH]viaioiri,HivrB bchkjio neonpcA’fejieHiiocxb bt> 
Bonpoc'fe o6b onpeA'feJieiiiH, no ^iByMX> ropusoriTaaBiibiMB cocxaBJiaioinHMB cm'Ii- 
n^eaia noHEBi, HCTHutiaro asaMyxa onHueaxpa. 

IlepexoAH Kx, B0J[HaM7> nonepeqiibiMB, qpesBbiqaHHO BamiibiMB aBJuexcH 
BoripocB o HanpasAeuiu noMdauiti qacxnHB bb xaKoii nonepeqiion BOJiii-fe, Haii, 
qxo To-aie caMoe, o iiojioJKeiiiH iijiockocth KOJcSaniH bb cooTB'fexcxByiomeMXi 
noiiepeqaoiviB ceHciwiiqecKOMB jiyqij, KaKOByio iiJiocKOCTb mojkho ycjoBao HasBaxb 
njiocKOCTBK) iioJiapiiaaiiiH. Hscjfi^AyB HanpaBJienie ncxHeearo CM'feuj.eiiiH nonebi 
npii nepBOMB BCxyiueHin noriepeqHuxB bojhib bb iiaqaji'fe BTopoii <i>a3bi sewjie- 
xpaceHifl, mohiho iioaohth kb p'fememio h 3xoro Boopoca. Met ero paacMOxpimrb 
noApoSH'fee BiiocjitACXBiH be § 3 r.iaBbi X. 

XapaKxepHbia, reojrorHqecKis h <[>n3HqecKio ocoSeeiiocxH xfeB cjigobb, 
qepesB KOTopbie npoxoABXB ceftcMHqecKie Jiyqa, AoajKHbi HecoMirtmio OKasbi- 
Baxb BAiaHie aa noJioajeHie stoh hjiockocxh nojrapn 3 aii,iii. 

HSCJilAOBatiia cKopocxefi- pacnpocTpaneHiH npoAOJibHBixB h nonejpeq- 

HblXb BOJIHB BB CaMblXb BepXHHSB CJIOBXB SOMJIH, a TaKJKO AM HSyqeeiH HXB 

pasjiitqHbixB xapaKTepabixT) oco6eHHOCT6H, 6bi.no-6bi qpesBbiqaiiiio Ba>Kiio h 
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BHTepecHO iipOHSBecTH aKKypaTHEia Hsai'fepeHia, ct npHcnocoSjieiiiibBiii ktb roMy 
ceHCMorpa<i>aMH, iipn ncKyccTBeHHWXt seMjreTpflceHiaxTbjHanp. npi i]oj[,3eMHi>isT> 
BSpE.IBaX'b CTb SOJblUHMH RiaCCaMH ^HHaMHTa, paSCXaBHBTb OKOJIO urtCTTb BSpblBa 
H BTi pasjHXHbixx pascTOBeifix'b OT-B Hero cooTBfocTByionj.ie iipHSopbi. Eeco- 
MfrfeHHO, ’qxo CKopocTii pacnpocTpaiieniH npoAOJibHbixxi h noiiepeHiibix'b boibb. 
A^OJIJKHbl BB SHaHHTeJbHOH M-fepll SaBHC'^Tb 0TB <&H3H:HeeKHXB CBOteTBB. Bepx- 
HHXB CIOeBB aeMJBT, M, IianpHM'fepB, BB ByXKaOHieCKHXB IIOpOAaXB CKOpOCTH 
axH AOJ^Hbi nojyqHTBca coBepmeHiio Hiibm, h'I>mb na cecirfe mh BOoSme na 
HanocHbiXB oxJiojKeninxB. 

TaKifl HscjiijiGBanifl AaJH 6bi uaiviB bosmojkiioctl iiojyanTB ctojil saiKEHa 
AJiH ccHCMOMexpin Aaniibia iipnivio nsB oiibixa. 

Koc-Kaam iioiibiTKii in> otomb iiaiipaBJieHiH yjite A'^-Ja-Uncb, ho Ece 3 to 
^^ aJiCKo eipe ne AOCxaTO^aiio. CjiiAOBaxo-6bi upeAiipHHHXb BnoJinfe CHexeMaxEqe- 
CKoe H papiouajibnoe imcxtAOBaHie Boapoca. 

Hto xaKin iiaGiioAeiiiH A'JificxBHTejibHO bosmohcbbi, rioATBepKAaexca x'feji'B 

«I>aKTOMBj HTO OAHUB OEBEb qyBCTBHTeXbHBIH CetCMOrpa«>Bj CB HOpMaJIbHBlM-B 
yBejfHqroHieMB 2000 (cm. § 4 rjiaBbi V), ycxanoExenebm bb GOttiagen’']^, orMt- 
THJiB BBpbiBB, npoHBoaieAmiH BB Besaii§on’'J&j bb paacTOHiiiii GOOKHJiOMeTpoBB. 

CeHCMEHecHia xiBieiiia, iiaSjiioAaeMbia iipn aeMJiexpflceninx'b y aoBepx- 
HOCTi! seMJiiT, Moryx'b Gbixb pa3A'tJienbi iia ab^ rjraBiibiXB laacea; 1) m,M%m;po- 
cefiCMimeaciji n 2) na McmpoGeucMUHec7dsi. 

riepBbiH, IK) CBoeii wajiocxn, iieiiocpeACTBeiiiio ne omymaioxeJi jhgaembt, ho 
M oryxB 6bixb oxM-feqeHM qyBCXBHxexbiibiMH ceiicMorpa<i>aMii. Bo.it.meio qaeTBto 
3TH KOJieSaoifl iioq;Bbi npoHCxoAflXB otb oxAaieiiHbixB BeMJOTpaceiiiii, npHneMB 
coBpeMenHbie ceHCMOrpa«>bi oSJiaAaiorB xaKOH rpoMaAnoft ^jyBCTBHTexbHoeTbto, 
Hxo MOJKHO CB yBfepeiiHOCTBio yxBepiEAaTb, qxo im oaho Ma-io-MaiBCKH saanar 
Te.Rbiioe seMJieTpaceiiie, xA'fe-Cfci oiio iie iipoiisomjio na bcomb seMiioMB inap-fe, 
He MomexB ocxaTbca iieoxMtaeimbiM'b na qyBCTBUxexbebiXB iipaGopaxT. nepBo- 
KJiaccnbixxi cetcMHqecKHX'b cxanniH. Bb qacTHOCTM, OyiKOBCKaa cetcMHEecEan 
cxaiiuiji CB BeiRHafiineii JiorKocxbio h oaeiib oxaexAHBO oxM^feaaexx* seMiexpnce- 
hIh H3B KaMHaTKH, Hooiiinr, *i>opM03bi, HoBoft-rBHuen, KajiH<[>opHiH, MeKCBKH, 

lOffiHofi-AMepHKB H T. A- yBeJinaenic IlyjKOBCKHXB npaSopoBB eacTOiBKO se- 
JHKO, HTO OHH MOryXB OTMiXHXb ABHHtenie EOEBbl nopEAKa 0,1 MHKpona MU 
0,0001 TaKOBa iipeA'£jibHaa xoneocTb sanncen rioAoSiiaro XHiia ceacMO- 
rpa<[>0BB. 

ManpoceiicMHHecKifl EOxeSaHin noxBbi cyxb xaEia KOJieSaHia, KOXopBiH 
nenocpeACXBeiiiio oin5"ni.aioTca xioabme. Ohh MoryxB BbisBaxb noA'^acB cobHMa 
paspyinHTexMibiH A'feHCTBin h Aame conpoBOMSAarLcn rHSejibio JiioAefi h A-ia- 
xexBHbiMB MSJiifeiienieMB pexbe‘]>a noHBbi. Camo coGoio pasyM'feexcH, hto uepe- 
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XOA'Ii OTB MHKpOCeHCMH’^eCKHX't K'b MaKpOCeBCMH'qeCKEMTb KOJieSaHiflRrfc, BT) 33- 
BHCHMOCTH OTB EyBCTBHTeJT&HOCTH IipHdopOBTb H OTSBIBHHBOCTH Ha6jIIOAaTejrH, 
6yAerB coBepnieneo nocTeneHHbit. 

Ecjih BB Alta’S HsyHeHia MHKpoceficMHHecKHXB aBieein coBpeaieHHaa cenc- 
Mowerpia CTaaa na coBepineHHO paaioHaiBUBit nyrt w, npH noMoni.E cooTB’feT- 
CTBytoiEHXi. npneopOB'B — ceECJiorpa<3&OBB, oa'fcHBBaeTB CHJiy bthx-b BBJieiiiH no 
HXT. MexaHHBeeKOMy A'feacTBiio y noBepxHOCxn seMJiH, HSM'fepaa a&coAromubi^ 
BeJiHXHHbi CM'fcmeHiH n nepioABi KOAedanm TO^eK-B aeiviHOH noBepxiiocTH, OTKjAa 
jierKo yate BbiBecxH h cooTBi&TCTByiomia HaH6ojii.mia ycKopenia ABHaceHia^ 
BBJifliomiaca ji'fcpuJiOM'B A'^ncTBia toh hjih hhoh chjibi, to bb Bonpoc* OEiHKH 
CHJibi MaKpoceHCMHaecKHXT) BBJieiliH rocnoACTByeT'b eipe ao chki, nop-b Soibuiot 
nponsBOi'B. 

HHTeHCHBHOCTb MaKpoceHCMHTecKHXTi BBjieHiH oii.iEHBaeTCfl BB iiacToamee 
Bpeivia noTTa icKiEo^isTeAbHo na ociioBamH cy S-beKTHBabixTb BiieaaTJilHiH, npn- 
aeMB HSB'feCTHbIM'B M-fepMOMT, pCrj'JHpyiOmHM'b TaKOBVH) Op'feHKy, CJiy>KaTl. 

paBJTHaHbia ycjOBHbifl mKajiBi, iianp. 10-TB[-6ajiJii.HaH mKajra Poccu-^opeji/i h 
12-Tff-6ajjibHaa niKaJia MepKajiJB, rji'b iipnanaKaMii ajib oa^feeKH cMbi sewjie- 
TpHceeifl T^arb hjih HiibiMb OajuroMB cJiyjKar'b nliKOTopbifl BH'femnia BBiema, 
KaKT* Hanp., oinymcHie KOJieSaHiH nOBBbi H'^fccKOJUbKHaiH jiHpaMH b-b cocToaniH 
noKoa, KaxaHie BHcaiHX'b iipeAMeiOBt, ocxaHOBKa HacoBij ct bhcbhhmh MaaxHH- 
KaMH, iiaaeiiie abimlobbixij TpySB h np. 

Kone^Bo, xaKaa oa'l^iiKa cHjibi aeaijreTpnceHiiijOaociiOBaniiTXoroHJiH mioro 
SajiJia, Bt Bbicuieii: creuenH ycAOBiia h iie AaeT-B naai'B em.e iiacToamaro ripeA- 
CTaBJieHia o duHauunecKOu iiumencuenoomw HBJieeiH. 

^jia Toro, Exofibi npoHSBecin paaiouajibayio oa^buKy chjbi iiaKpoceHCMHxe- 
CKHXb BBjreiiiH', iiaA-aeHcajio-Sbi, KaK'bHB'BCJiy^xa'fc fliHKpoceiicamxecKHX'b BBJiemH, 
SHaxb cooTB'fcTCTByioiuyio Beimmy ’Hati(jOAhmaio ycm^emsi ABRJKenia noBBbi, 
ToabKo pacnojiaraa xaKHJix. HaSjiOAaxejibEBiw'b aiaxepiajioanb, MOacHO npo- 
HSBecxH A'feHCTBHxeJibiio paaioHaabiiyio onteKy chjbi seaurexpaceiiia bx> pasjiHH- 
Hbixx TOHKaxx xaKX riasbiBaejviOH nAeiicmoceucmoGOu o(}Aacmu hjih o5jracTH 
iianSojibuinxTb paspyrneuin, n BbixepTHXb saT-feMi. oa Kapxli npaBHJibHbia iiso- 
ceiicm'bi hjih Kpesbia OAHiiaKOBOH HiixencHBaocrH seauierpaceHia. 

Kx co^Kajitiiito, 3 TO xeacpb hhix^ oni.e ne A^JiaeTca h cHJia 6 jih3khxx> 
seMaeTpacenin no iipejEiieMy on.'fettHBaexca no ycJiOBiibiMX niKajraM'B, xora, Ka- 
Baaocb-Cbi, HTO ci> BpHHii,HniaabiiOH to'ieh sptnifl He 5biao-6bi HHKaKHxx. npe- 
naxcTBin kx. xoMy, htoSbi BOcnoabsoBaTbca AJin oii.'tBKH JMaKpocetcMHaecKHXXj 
EBJieHiH ripHSopaMH xoro-ace xnna, KaKx n A-an on.'feaKH MHKpoceicMHnecEHXb 
EBjieHiH, cpHAaBX HOCJi'feAaHM'b SHanHxejibno MenbinyK) xyBCTBHxejibHOCTb h 
66abinyK) BpoaHOcxB h yiipocxHBx bo Bccwb hxx> KOHcrpyKaiio^ AaSbi ohh, npH 
CHJibHBix'B KoaeSaoiaxx noxBbi, iie BbixoAHJiH-Sbi hsxi cxpoar. 
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Ho MOHSHO, Iip 06 jIH 3 HTe.IbHOiT OD.'feHKH CMbl MaKpOCeHCMHqeCKHXT) 0BJie- 
Hit, BocnojibSOBaTBca aBjenieMi) onpoKHABiBaniH iipeAvieTOBi), onpeA'bjreHiibix'L 
pasirfepoB'b H 4>opMi>i noATfj BiisHieM'b KOJie^aiiiH noaBti, h aa 3 tomt. npBHn.an'fe 
ocHOBaTb ancTO dunaMUHcacyio %aiia/iy a-ib oa'baKH CHJibi MaKpoceHCMBqecKHX'b 
iiBJieiim. 

I-ti, 3T0i\iy Bonpocy mli eiii,e BepeeMCfl b'b aToi-ace rjiaB't. 

CoHCMHaecKiH BBjreBifl MoryTij 6biTb eme noApasA'fejieHbi ea cji'feAyioui.ia 
AB'Ii Kaxeropin: 1) ria maxu-ceucMimecuisi h 2) iia 6padiiceucMimeadH. 

TaxHceficMHaecKia BBJtenia cyxb 'rt, Koxopbia ni30TeKai0T'b no BpcMenH 
cpaBiTHxeibno Sbicxpo. K^b hhmtj OTnocHTca KoieGauia noaBbi npH 6.iin3KHxii a 
Aa-UbBExx. seMJiCTpflceiiiax'b. 

BpaAHceHCMHHecKiH aBJicnia cyxb xaKin aBJicnia, Koxopbia iipoxeKaioxx. 
cpaBHHTejibno mcajichho, a afeKoxopbia Aa?Ke qpeBBbiqaniio MCAAemio- Ki> no- 
cji'^AfieH Kaxeropia oxHOcaxca, nanpHM'fep'b;, MeAAeuHbia iioAnaxia h onycKaHia 
MaxepHKOB'b BiH Boo6iij,e MGAACHHoe OTHOCHxeAbiioe cMfein;eHie OAntx-b Macct 
ropHbixxi nopoATi no OTiiomemio kij ApyrnM-b, TaKia CpaAHceiicMHqecKifl 
ABHateoia HMritoxb, eecoMH-feinio, oqenb Baaaioe Biiaaeoie b-b Bonpoc'fc o boshhk- 
HOBGiiin BeRUieTpaceidii, xaBB KaKB, npn xaKHXB oxHOCHxejibiibixB cM'feipeiiiaxB, 
cocxoanie yiipyraro narfUKeiiin bb oxA'fcJibHbTXB ropiibix b iiopoAaxB hjih cjlohxb 
MOH cexB cAii-flaTbca BecbMa BuaqiixeJibiibiM'b, n xorAa ^ocxaxoqno caaioro iieana- 
qaTOJibnaro BH^uiHaro EMiiyjibca, ’^rroGbi iipcA'feJB ynpyrocxn SbiJiB iiepeHAenB 
n iipoH3oiiiJio-6bi Briesamioe CRifeineiiie oahhx'b cjigobb no oxHomeniio kb Apy- 
ruMB, KaKOBoe CM'fciij,eHie MoacexB BbiSBaxb xeKxoim'qecKoe seMJiexpaceiiie. 

Kqkb na iipuMfepB xaKHXB dpaABcedcMHqecKHXB aBAeiiiw mojkho yKaaaxb 
Ha TO, HTO ABa HSB'fecTHbixB xopiibixB MaccHBa Aspromoutc H Monti Peloritani, 
pacnojioH^eHHbie cooxB'feTCXBeimo na KaAa0pifiicKOMB n CnnHAifiicKOMB 6eperaxB 
MeccHHCKaro npoAnea, mcaagiiho CM'femaioTca oahhb no OTiiomeniio Kq> ApyroRiy, 
H, AtHCTBHxeAbHO, Mbi BiiaoMB, qxo KaAaSpifl n OnuEJiia upeACTaBAaioxB co6oio 
CHAbHO ceicMHqiiyio oOjiacTb, I’A'fe iiOAnacB GbiBaioxB onenb CHAbiibia aeMAe- 
Tj)HceHia, npHM'ifepoMB neaiy mobkctb cjymnxb nocx^AHee HBB'fecxnoe Mocchh- 
CKoe BeMjrexpaceiiie 28 AeKa5i)a 1908 roAa. 

Kb 0paA0[ceHCMHqecKj0MB aBAeiiiaMB Moacno oraecTH h lueAJiGHnbia Ae^>op- 
Mapin seMJiH, kerb nifejiaro, hoab BJiiaiiieMB jynHO-coAHeqimro npHTna^enin. 

Ha CA'l5AyK)in,eMB qepxeaxfe 36 iipeACTaBAena seMja, Eoxopaa, ajih iipo- 
cTOTbi, naqepqeiia bb BHA't mapa, xoxn ncxHiinaa ‘i>opMa seMjiii SjnuKe iioaxo- 
AH'FB KB ajTJiHncoBAy Bpau;euia. 

Bb M'fecxfc Ha0JiK)Aeiiia B paBnoAtMCTByiomaa BctxB crab iipHraHceiiia, 
ncxoAaui.nxB otb oxA'^AbiibixT. Maccq> somah ii n.eiiTpoS'fejKHOii CHAbi BpameHia 
3eMAH OKOAO cBOGH ocH, Hivilierb oiipcA'feAeHLioe imiipaBieHie F bb iipocTpan- 
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HepT. 36. 



O 

4 5 



cTB'fe. 9 to HanpaBiGDie OJBA h SyfleorB HanpaBjieHie TaK-i, HasBiBaeMoii uop- 

MaAbnOU QWeihCHOU Auuiu. 

Ho, KpoM^fe npBTJ3Hcemo caiuoH sgmjih na KaKjiO"HH6yAi» Maccy, naxo^fl- 
iayK)C3 m, JB, AtBcrByei^ eiii,e h npHTjJHJOHie cojiEna, o6jiajiaioni.aro rpoiwaAiiOH 
Maccoii, B npHTflHceeie jjhli, EMiioii^e#, xorji vj aHa’^uTejtHO Mentniyio Maccy, 
HO saTO HaxoAani,eHca etb cpaBEHTCJUbno 6 .iih3kom'b pascTOHaiM ott:> somjih 
(OKOJiO 60 SeMHWXTEi paAljeOB'B). 

EjiaroAapfl npETameBiio cojincta h Jiyribi, paBHOAtacxByiomaH BC'l 5 X'i> 
ciijn>, ji'tficTByiomHX'B BB TO’gK'fe B, BSM'tHHT'B BifecKOJibKO CBOG iianpaBjenic. 
CooTBtrcTseHHO 3 T 0 My H3Mi;FiHTcn n KanpaBJieHie OTBicnofi jibhih esb BA 

BB 

TaKT) KaKa. npHTEHteeie coaepan jijhbi oqeiib Ma-io bx cpaBiieBin c'b npir- 
TaaieEiieMT) acMJiEr, ro yrojiB 4'“ oneiiB Maat; ho ghb bcg- 

TaKH, npn noMomn ftOCTaioHHo 'lyBcrBprTejii.HbiXT. npH^opoBH, AOCTynen'B iieno- 
cpeACTBeHHOMy HamipeHiK). 

HanpaBjoHio hcthehoIi OTB-tcHOt jreHin JBA^ 3aBHCHTT> ott. OTiiocHxejib-- 
Haro pacDOJiOMeHia coJiHpa, lyBbi h tohkh F; laKBM'b o^pasoMx, cb TexeHieM'b 
EpeMOHH, npEMaa CyAcrB onucBiBaTb HiKOTopyio KOHnnecKyio noBepx- 

hocti>. 
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HanpaBjeeie ncTHiiHoi OTBfecnoH jrnuiir /^aeTca iianpaB.aeiiieM'B oxB-feca 
HJiH HanpaBjeHieMis dhtf, ktj Koany KOTopoii iipHB'femena xaatejiaa Macca. 

npe;i,CTaBnMT> ceSij, ktj axoii Maccb perHCTpHi:)yioiii,iH 

lurn'&Tt, Moryipin aepTETt iia ropnsoiirajiLHOH, BaKon^ieiiiiOH cTeRJiHaiioii njia- 
CTHOKfe, iiensMf.HHO CKp'ImjiennoH cxj noBepxiiocxLK) scMJin. 

Ecjih-Sli aewjra iipeacTaBJiajia coSoeo aScoiiOTiio XBcpAoe tImo, to Koiiepij 
aToro iiiTHti>Ta BBiaepqiiBaji'L-dbi ira ajiacTHHK'b KpuByK), eooTB']^TCTByioiuyio pas- 
jiHMHbiM'b nojioateuiaivrjb hcthiihoS otbIsciioh jiheiit. MaMlipiiBTb aMiijraxyAy CMlape- 
iiifl inTB:<i>Ta ii Bnaa pascTonnie ero ao to^ikh uoAB'tca, Moatno 6r>i 6 i>ijio nojiy- 
EMTb cooTEtTCTByioirUs'i yrojiT 4^. Ha caM0M7>-ate bij BiTAy Maiocxn yrja^', 

TaKoii cbocoStj usM'fepenia 6i>uB-6bi o'qeiiL iiexo'^iemb n Aa>Ke iie 6bijn.>'6r>i 
BT> cocToaiiia HiFioro Aaxb, gcjih toabko ire iiojLiouaTBca iipcsM'bpiio aahh- 
HBian> OTB-fecoMii. Toii-Jite ivfeAii mojkiio, OAnaKO, ropasAO jy^iue n iipoipe ao- 
CTBrn 3 'Tb iipn iiOMOipH xaKx> nasbiBaeMaro i"opn3oriTajiL[iaro MaaTHHKa, xeopiio 
KOToparo MBi pascMOTpHMT. B'h CA'feAyioaAe# rJiaB'fe. /I,Aa Bxofi iiaAO toabko 

BOcriojbSOBaxBca AByMH ropHaoiiraAbiiBiHH MaaxnHKaRin, pacnoAOiKenribiMH b-b 
AByxTj BsaHMHO iiepneFAHKj’AHpnBixT a3niviy’'Tax'B. HaX) xaHnxi. naSAroAeuift ne- 
xpyAiio BbiBGCTa HCTHimoe noAoaienie oxB'ficiiOH ahhIh BA^ no oxiiomeniio kx 
Hopiua ABiioBi j en noAOJKeiiiio BA. 

BepiieMcn, OAnaKO, kt paacsioxplEiiio npocToro ncpTiiKaABnaro RiaaTiiHKa 
c'B nniiiyiii,ni\n. ijjTn<i>TOM'b, n ciipocnM'fc ceSa, nxo Smao-Si.i, ccAn-()bi aeMAH, 
iraK'b ii,l?Jioe, o6AaAaAa-5[>i cnoiicTBaiMii JKiiAKaro rli-ia. 

Bt OXOxMB CA3*Eal5, no H3B'I;CTHBIM'b SaKOIiaM'B rHApOCXaTHKir, nOBCpXIIOCTB 
aejiAH oiro.50 Toaini B pacriOAomriAacb 6bi ncpiienAHKyAfipiio kx> paBiiOAfeiiCTByio- 
ipet BcfeTb cHA'b, A^fiKGTByioiJ.i.HX'B BT toekB B, t.-o. iiepnenAnKyAiipiio ki> na- 
iipaBAeriiio h riamx> npnSop^, noKa3i>iBaiom;iM ahiiib omnocumeMHoe iioao- 
JKenie ncxHiinoH oxB'fccuoii AHiiin no OTiioriieiiiio b% iiOBepxnocTti aeMAH, ue 
omap^,7/cu./iz 6hi iiiTKaKoro oxicAoneniii OTB'tcnoii Anriiin, x’.-o. yroA7> ^ iWMy- 
EnAcn-6Bi ii3ii oribixa paBHi.iM7> iiyAio. 

HxaH-B, aab a()COAioxiio xeepAaro xfiAa yroAx, CiyAOXB raaxiniiim, a aa/i 
JKHAKaro x-tja paBeni) n^’-Aio. 

Be.®HEniiy jTm 4' mojkiio oiipoA'fe.Tnxb, Kaiix paiibiiio 6biAo ynasaiio, 11 . 31 , 
naSAioAeiiiH ci, ropnaoHxaAbnBiMtt MaaTHiKainn, H3CA'][jA3’'n hx3 , iiocxeneiinbifi 
yKAoneiiia 0 x 1 , nopwaABnaro noAOHteiiia paBnoBtcin, npHieMt BeAHEnH3’'yrAa'4^ 
MOEKiio noAyinxE,, laKnnn, o6pa3oan>, K3 i> iiaSAioAeiiii KaKi> <i>yfiKn.iio Bpe- 
wenn t. 

TeopexiiEecKoc ate seaienie 4', R'l’ iipeAnoiomeuiii, ixo aeMAa aScoAioxno 
TBepAa, T.-e. MaKCHMaABHOe soaEciiic uoAyiHXb npBMO hsi. bbiih- 

CAenit, 3Han siaccy sewAn, coAiina n Ayiibi ii hxb BsaniwHoe pacnoAOHiCiiie, n 
xaKJKo Bbipasnxb naKi, <FyoKii,iio BpeMeriri t. 
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TaKHMH HSCJi'^AOBaaiaMH sauHaiajincb Rebeur-Pascliwitz BTb CTpac(>jprb 
H pyccKifi acrpoHOM’b KapTaaaii exHuKOJiaeBb; noTOJii, aTHiMi>-®e BonpocoMi> 
sauHMajiiTCB Hecker bb noxcAaM'fi h A. H. OpJOBB bb lOpbGB'fc. HaSjao- 
ji,eBia iiocJikAHaro ocoSeaHO iiaAeaKnbi a HHTepecHbi, npaaeMB OpjOBB cne- 
uiaibea aaaajca BonpocoMB asyaeiiia BJiiaaia npHTflJKema .ijnbi, HCiuw’aHBB, 
oaeHL ocxpoyMDbiMB pacnoJiomeiiieMB iia^jitoAaTOJiEHaro JiaTepiajia, Biianic 
COJEHeaHblXb 'IJeHOBB. 

CpaBHeaie iia 5 jiio^.eHiiBixB h xeopeTHaecKHXB BaaaeniH yrJiOBB 4 * ^ 
noKasaao, BO-nepBbixB, axo saBHCHMOCTb 4^ otb BpeMenw cooTBiTCTBjcTB Biiojink 
reopia, ho axo 4^ occida Meuhwe 4^,^^. 

3 to oScTOJixejbCTBO yKasbiBaexB npaivio iia to, axo aeaiJia, KaKB lytjioe, 
lie npe;i;cTaBJifleTB codoio aScoJiforao XBepAaro xkjia, a, hoab BJiaiiieiviB Ji3"ano- 
cojiaeaiiaro npHraacema, oiia irtcKOJibKO de^opMupyemcH. BojiBaany axoi ^e- 
5>opMaii.ia MOBKiio, xaKHMB oSpaaoMB, JierKO nsM'fepHXb. Tarda Ae<i>opMaii,m 
MOHtHO, cxbAOBarejbHO, othgcth kb KJiacey GpaAHceicuHaecKHXB aBjeiiiii. 

OKasbiBaoTCH, axo ynpjTia CBoicxBa 3ewjH, KaKB 11,'fejaro, 6 jk3ko iioa- 
xoAaxB KB CBOxicTBaMB crajH, T.-e. seMJifl Ae^i'OpMHpJ’excB noaxH TaKJKe, kbkb 
A e<i>opMHpoBajica-6bi cTajibHoii mapB, tofo-jko caaioro AiaMexpa. 

8™ iia^jiroAenia yKasBieaioxB Kpowk xoro na to, hto ynpjxin cBOHCXBa 
seMiH KaKB-S^’-Axo H-fecKOJibKo pasjiHXHbi BB naiipaBxeHiH BiepHAiana ii bb iia- 
npaBJiGHin iiapajiJiejiiT, no BoiipocB btotb iie mokctb caHTaxbca oKOiiiaTCJibiio 
eiii,e BLiacHeiriibiRiB, 

BB TOMB, axo riocj’feAnia, iiaaSojifee iiaAeambm ija5jiiOAenia Hecker ’a 
H OpjiOBa Gbijh nponsBeAeubi bb M-ibcxazB, OTCxoBmnxB cpaBHHxeJibiio ire- 
AaJieKO OTB 60JIbIUHXB BOAHbIXB MaCCB, FA't IiabJIEOAaiOTCa EpHJTHBbl H OTJIHBbl. 

9 xb nocAkAHie worj^xB, bb cboio oaepeAB, ^jaroAapa nepioAnaecKOMy boahh- 
waniio h onjXKaHiio rpoMRAiibixB MaccB boabi, xaKJKe OKasaxb irlutoxopoe 
Baiafiie na iioJioJKenie OTB'fecilOH Jinuin, n axo B03aiymaK)iii:,ee BJiiaiiie npiiJiaBOBB 
H oxjinBOBB oaeiiB xpyAiio yicexb n HCKJiioaHXb. 

J\jiH OKoiiaareAbHaro pi^mcniB Bonpoca, cjikAOBajio-6bi iipOHBBCCTHCOOXB-IiT- 
CTByiomifl iiaSjiioAenia naAB AC'J'opMaii.iaMH seMJiii bb suaaHxejibHOMB yAajieiiiH 
OTB SojibinHXB MopeH, rA'b-imSjAb bb rji^'bHirk Gojibiuhxb KonTHiieiiTOBB, nanp. 
BB Kasana, npRyxcK^, TowcKk hjih TamKeHxt. Py’ccKaa IIocToaiiHaa Hen- 
xpajibHaa CcHCMHiecKaa Koamccia h oaaSoacHa bb nacToairi.ee cpewa opra- 
HHaapioH iiOAoStibixB HabJiroActiiri, o 5 in,ee pyKOBOACXBO kotopbimh iiopyaeiio 
A. H. OpjiOBy. 

Teopiio iiaSjiiOAeidii hqab Ae'i’OpMapiawn seaiJia mli pascMOxpHsiB no- 
ApoSnie OTA'fejibno bb rjiaok XI. 

Kpoaik KOjeSaeiH noaBbi, BbiseaHHbixB SjiHSKHRin bah OTAaACunbiMH 
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seMJieTpflceHiaMH, naSjiioAaioTCij, npn oTcyiCTBiE bchkhxtj seMierpHceHift, co- 
BepmeHHO ocoSbih, qpesBbiqaftno xapaKTepHsiB DyjLcaii.iH seMHOii KopBi, 
KOTOpbia OTJTHqaioTca saM'fe’iaTejibHOH iipaBHJbHOCTbio ii pHTivmqHOCTbK). 

8th KOje^ania iipoHBBOAax'b BneaaTxfeHie Toro, KaRx-SyATO bcb aeivijifl 
Abimext. 

TaKia npaBHJibHbia nyjibcaii,iH naSjiioAajiHCb BCioAy, rA'fe tojibko nponsBO- 
AHJiHCb ToaHbifl ceficMOMeTpHaecKifl Ha^jrroAeHia, npnaeM'b 3 th KOjreSaHia oTM’fe- 
aaioTCfl, KaKt ropnaoHTajbHbiMH, TaKB h BepxHKajibHbiMH ceHCMorpa<E»aMH. 

Ha cJi'feAytomeM'b 'qepxcsK'fe 37 npeACxaBjrenbi bxh KOJieSaHia bx> tomX) 
BHA’fe, BIj KaKOMX> OHH SblJIH SanHCaHbl IlyjTKOBCKHlVnb BepXHKaJIbHbIM'b CetCMO- 
rpa<[‘OMx, 18-ro ceHxaOpa 1910 r. (aacxb opirnnajibHOH cencMorpaMMbi). 

8rHMX> iiyjibcan.iaM'b npiiCBoeno HasBanie MUKpoceiicMimecKuxz KOAC^amii 
1-20 poda. 

HHorAa ohh npoAOjacaioTCfl Bcero tojbko H-fecKOJibKO aacoBBj HHorAa->Ke 
oiiH AJiaxcfl p'fejibie ahh noApaA'B, nocxeneHHO, to ycHJieBaacb, to ocjra^jiHacb. 
OcoSeHHO aacTo ohh HaOjiiOAaioxca bb ocennie n sHMHie Mfecapbi, npHaeMi, bb 
3TH BpeMOHa roAa hohth HHKorAa iie euBaeTB ahoh, KorAa axH MHKpoceHCMH- 
aecKia KOjeGaeia coBopmeHHO oxcyxcTBOBajiH-6bi, HaoSopoxt, bb BeccHHie h 
ocoSeHHO JiiiTHie Bitcaabi, RiHKpoceHCMHqecKia KOJieSaHia I-ro poAa SHaaHxejiLHO 
cjiaOte, H Bcxp'feaaioxca ahh, KorAa ceHCMorpa<[»B aepxHTB noaxH coBepmeHHO 
HAeaJibHO iipaiMbia Jinnin, 6e3B bchkhxb iiaaieKOBB iia KaKoe-JinSo ABHHteHie 

IIOHBbl. 

MHKpoceScMHHecKia KOJie6aHifl, KorAa ohh AOCTaxoaiio HuxeHCHBHbi, hoa- 
HacB KpaHiie BaTpyAnaioxB paaSopB ceficMorpaMMB oxb AaibHHXB seimiexpa- 
ceniH, RiacKHpya iianajo npoABapHxejrbHbixB <i>a3B. 

He uoAJiejKHTB imKaKORiy coMirtniio, axo axH KOJie5aHia iie HHCxpyMeH- 
Ta.iibHaro npoHCxoa^Aenia, a o5ycjOBJ[0Baioxca A'liBCTBHxejibHbiMH nyjibcaaiaMn 

SOMHOH OSOJIOaKH. 

Ecjih oxb sanHCH ceHCMorpa'i>a nepeHXH kb HCXHHHbiiHB nepioAaMB h 
nj,eiiiaMB tohkh scmhoh noBepxiiocxn, to OKasbiBaexca, axo hojibbih nepioAB T 
3XHXB KOJie^aHiH, Ha caMbixB pasjnanbixB xoaKaxB seMHofi noBepxHOcxH, kojegO- 
jiexca d»ojibmeio aacTbio BB npeA'fejiaxB oxb 4 ao 8 ceKyaAB, xoxa Bcxp-feaaiOTca 
HHorAa nepioAbi h Menbinie, n Gojibuiie axHXB npeA^JibHbiXB BOJiHaHHB. 

Bojibnieio aacxbio mohcho noAM'fexHXb n,tJibiH paAB npaBHibHbixB CHHyco- 
HAaJibHbiXB bojibb; hotomb najraracxca, bhahmo, KaKoe-xo hobog ABHJKeaie n 
saiiHCb irfecKOJibKO TepaexB cboh npaenjibUbiH xapaKxepB, ho, no Hcxeaemn ne- 
MHoraxB ceKyHAB, axa npaBHJbnocxb biiobb ycxaHaBjHBaexea, noxoiiiB chobb 
xepflexca h t. a. XapaKxepHbm oSpasanKB xaKHXB MHKpoceicMHaecKHXB 
KOJieSaHiH npeAcxaBjiHexB co5oio HMeniio ceMcMorpaMRia, HBO^paaceeHaa na 
aepxejK'fe 37. 
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nowrj&qena eiii,e o;^ea ocoSeaHocTt aTHK-B nyjrbcauiH, a nmeeHO, qTO bo- 
ooEne, CB yBejiHqemeMB nepioAa KOJreSamH, yBejiHqHBaexca nfecKOJibKO h coot- 
B'feTCTByK)ii3.afl aMnjiHT 3 ^fla h HaoOopoTB, xoth, no HaSjnoAeninMB Walker ’a h 
van Everdingen’a, cymecTByioTB nHorji.a h ncKjrioqeHia h3b axoro iipaBHjra. 
Sxa oco5eH[iocTi> ne HiuifeeTB eoBepnieirao ivrlicTa npH oSBiKiioBeniibixB rapaiopm- 
qecKHXB KOjreSaiiiaxB, eanp. npn KOje^amaxB npocxoro BepxHKajbHaro waaT- 
HETKa, /tJia MaJibiXB yrjroBB OTiaonenia, nepioa'B KOJieSaniH iipaKTHxecKH 

coBepmeHHO ne aaBPPCHXB ot-b aMnjiHTyABi. 

A5cojiK)THan BejinnaHa cM^tipeniB iionsbi npn 3 thxb MHKpocencMnqecKnxB 
KOJieOaHiaxB Boo5iii,e roBopa oneiibMajra, Ko.neSjracbBBnpeA'tjiaxB H'l&cKOJibKHXB 
MEKpOEOBB HJTH TblCflqHBlXB AOJIBH MHlJLHMeTpa. 

ripHTOiia BOBHHKEOBeHia axHXB MHKpoceHCJimecKHXB KOJie^aiiiH I-ro poA£t 
eme Majio Bbiacnena n nkcKOJibKO ;i;a;K 0 saraaoqna. 

Kb npaBaibiiOMy, CHCxeiviaTHqecKOMy nayaeiiiio axoro EBJieiiia iipHCxyii- 
jreiio xojiBKO bb caMoe nocji'&AHee Bpenifl. 9 thmb BoripocoMB, 6 ojike ^pyraxB, 
saHHMajicjj, MCiiK^y npoamiB, repMancKia ceKCiwojrorB Hecker. M iia IlyjKOBCKOK 
ceiiCMHqecKOH cxanaiH coSpauB bb HacTOEin,ee Bpejia no axoiiy Bonpocy ao~ 
BOJibHo doraxbit na 6 ji[o;i;aTejrbiibit Maxepiajxi. 

3th KOJie 6 aHiH, noBHAHMoiviy, ne naxoAfixcn hh bb KaKoii npaMOfi cbesh C'i> 
HaripaBJieHieMB h CHJOi B'fexpa bb Mrbcmtb naC^Modemfi, xaKB naKB nacxo, npw 
coBepnieHHO tuxoh noroAt, MHKpoceHCMBnecKin K 0 Jie 6 aoia I-ro po^a. OEiBaioxB 
oxerib SHaxHxejibHbr. 

To o&cxoaxejibCXBO, xto nepio^B oxhxb KOjedaHifi OKasbiBaexca OAHiraKO- 
BblMB AJIH paaJHXHBlXB TOXeKB SeMHOXO Uiapa, HaBOAHTB EGBOJIbHO Ea MblCJIb, 
Exo BB 3T0MB Bonpock Mb! HMkoMB, xaKB MJiH Hiiaxe, akjio CB KaKnMH-HH6y;i.b 
co6cmeeHHUMio [iepioji;aMii KOJie6aHia seMHot o5ojioxkh ejpi seMHOH Kopbi, noKon- 
n];eHCE, no coBpeMeHHbiMB reojrornqecKHMB B033pkniEMB, ea cjiok iwarMbi. 

EcJIH 3TO xaKB, TO CEpaEIEBaeTCH, ETO MOJKeXB BblSBaXb 3 TH KOJieSaHiff 

3eBiH0H odojioEKa H sacraBHXb ee nyjibCHpoBaxb? 

TaKHXB npHEHHB . MOHceTB Gbitb, KOHexHO, ^HkcKOJibKo. HaiipHMkpB, 
seMJieTpHceeia MoryxB npHBecxH seMHyio odojiOEKy bb cocroEHie ;i;poJK}Kania, 
KOTopoe, H nocxfc: ^poxo;^a ceHCMHEecKHXB bojiiib, ecxpanflexca iia nkKOxopoe 

BpeMS. . 

3TOMy-3Ke MOHceiB enocoGcTBOBaxB u cHJbHbiH BkxepB, ocoSeniio, ecjin 
OHB Ha CBoeiMB nyxH BcxpiaaerB KaKia-BHSyAB nperpaAbi kb CBoeMy pacnpo- 
cxpaeeHiio, bb jih bbicokhxtj ropB hjih KaKHXB-HH6y;i,b ApyrnxTb npenax- 

CTBit. To-JKe AkHCTBie MOaKeTT. 5blTb BbI3BaHO H npH^OeMB MOpCKHXB BOJHB o 
BbicoKie H CKajHCTbie 6epera MarepHEOBB mh BJiinnieMB SHaEnrejfBHbixB nepe- 
^tBiiateBit MaccB, nanp, iipn npiuiHBaxB h oxjiiiBaxB, hjih-jko pksKHMH HSMkHe- 
HiHMH BH’feniHflro AaBjreHiH, sanp. npn npoxo^k KaKoro-HH^yAb HHKjroHHxecHaro 
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MHHHMyivia. IIocji'feAHee A'^ficTBie Momenb 6 biti> o^ghl sea^HTejiBHo, ecjiH iipn- 
HflTfc BO BHHMaHie, ’^To HBartHeHie BbicoTBi 5apoMeTpa Bcero toilko iia 
cooTBfa-CTByeTi. ysKe HSM-feHeHiio AaBjeiiia ea 1 KBaApaTObiii MeTpii bij 

1X13,6X10000 TO/- 
=136 KHJTorp. 

H, A'fencTBHTejibHo, H-feKOTopbia HaOjiioAceiB, npoi!3Be,neiiHt.iB b-b C'feBepnoH 
AwepHK'fe, yKasbiBaiOT'B KaK-B-GyATO na to, tto EaxeecHEHOCTb MHKpocetcMHTe- 
CKHXB KOJieSaBit l-ro po^a liaXOAHTCa BB n-feKOTOpOH SaBUCHMOCTH ott> <&OpMI.l 
IT pacnojiOHteHiH B3o5ap% h otb BejinaHHEi cooTB-^feTCTByiomaro dapoMexpir- 
'qecKaro rpaAieuxa. Cji-fiAOEaTejubno, bosmwkiio, tto cymecTByeTB BaBHcnMoexi. 
aiejKAy aiHKpoceHCMHTecKHMH KOjeSanifiMH I-ro po^a h ABHaceoieai'B iibkjiohobx,. 
A,tHcxBHreji>no, ecTh iiaMeKH na to, hxo bt, SaiiaAnoH Elsponli ycHjieHie 

btkxtj MHKpocetcMHTecKHXb KOJiGOaHiH I-FO po^a npedmecmeyem '5 iioaBJieniio 
PHKJioHa. Ha 3T0M1. ocriOBaiiiH mojkotij Sbitb yAacrcn co BpeMeiieMX> ycTanoBHxb 
ocoSbit cnocoOTj npeACKasbiBaida ii,HKjroHOBX». 

HtoSbi oiTOHxaxejibHO BBiactmxb BOnpocTb o ripoHCxoJKAeeiH axHxx> nj'jib- 
canifi seMHOH o6ojiotkit, HaAJiejKajro-5bi upoHseecTa cpaBHHText.iibiB HaSjuoAOHiH 
iia MHornxT) CTaHJAiaxi. bt. onpeA^fcjieiiHMe xacbi ahahhoxh, a xaime ii iia pnAii 
CTaHpiir, pacnoiojKeHHBix'b no ocoSoMy iiJiany bx» paBJinrabiXTb yAajieHiaxT) oxx 
6epera Mopa, y Koroparo qacxo naSjiioAaeTCH cnjibiibiH ripn5oH, npHHeiMx> 
AOBajio-6bi OAnoBpeMeiino opraiiHBOBaTb n iipaBiTJibHBia, circxeMaxH’^iecKiH iia- 
6jiioAeniji iiaAij riepioAocvri:, n blicotow Mopciinxb BOJiin>. 

A,JTa OToir iiocjfeAiieM a nMeiiiio, oiipeA'fejtenia iipoMeiKyTKa Bpe- 

aiemi nieiKAy AByMa iiocJiliAOBaTejibiiBiMH BOjjnaMH, iii)h hxt> yAapaxi> o 6epera, 
Scluister’oivrb a Airey GbiJib, no noiiyneiiiio MemAynapoAHOH CcFicmojio- 
THTccKofi Accopianin, CKOiicTpyapoBajiT* ocoGbiii iipHOopx, — c^erHHKX> ancJia 

BOJiirb. 

Out. cocTOHTb hot. AByxb BepTHKajbni.ix'b TpyCoKb, nanojnieniibixx* BOAOii, 
oAiia IT31- KOxopbixT> coeAHHCira, iipa iioMom,n oco5oh xpyGitir, CX) MopeMXi. 05a 
KOJi'feua cocAHHenbi MOJi^Ay co6oio ohoiib ysKoii xpySoxKoii, xaK'b xxo coScTBOHEioe 
EOJie5aHie boabi bx, upHOoirt no'XTH aiiepioAnxecKoe. IIpH^opT) ocHOBaiib, xaKHinxj 
odpaBOMTb, Ha iiepeAaxfi FHApoexaTHTeeKaro AaBACiiia, iipnieMOb, iipa: KaaTAOw 
BOAB'fe, OjaroAapH ocoSoiwy aJGKxpHxecKOMy iipHcrioco6Aeniio cx> sasibiKaio- 
m,HwcH KOHTaKToaix., iiHinymce iiepo noAaeTcii iieaiHoro BiieiacAi^, riopiienAHKy- 
jiapHO Ki) rianpaBAOHiK) ABHasenia perncxpiipiioH JieiiTbj. 

ITocafe iipoxoAa 120 bojihi> nepo BoaBjTaipaeTcn aiiToiviaTHxecKH iiaBaAT> bi> 
cBoe nepBonaxajibiioe iKXiojKeiiie. TaKHAib oSpasoMTijiiaperHCxjTPipHOMJieHT'Iuio- 
Jiyxaexcfl pha'b AiaroiiajbHbixx> jiHiiit, no BOJinquu-fc iiaiuoiia Koxopbix'b, iiMta 
Tia AOUrfe OTM'IlXHH BpeMenH, JICTKO BblBCCTHCpeAlIIOIOIipOAOAJKHTCAbllOCTb OAHOH 
BOAHbl. 
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IJjJH^opTj STOTTi cHa63KeH'i)TaKffi;e ocoSbiMij iipHcnocoSJieHieM'i) ;i,j[a hckjiio-* 
qeHia BjiHHiH HSMiHeflin ypoBHfl bt, TpySKax-i. npn npujiHsaxTb w orjinBaxi,. 

IlpeABapHTeJiBHbifl HaSjiioAeHifl, npoKSBeAenebm c'b aTHiu-B npHSopoMT. 
OKO-JO SeperoB-B AerjiF, oSeapyatHJH: npeoOjiaAanie nepio;ia mbjkaT ABywa 
BOJIHaMH, npHM'l^pHO, BB 6 CeKyHAB, HTO BBCBMa SlBSKO COOTB'feTCTByeTB CpOAHeft 

BeiH'JHM'i nepio^a MHKpoceficMH*iecKHX'i> KOJie6aniiH I-ro po^a. 

KpoM'i npaBffjBHBixT., ppTTMHHecKHX'L nyxEcapia seMHOH oGojo’^kh, cghmo- 
rpajviMbi o^HapyacHBaioT'i. 'lacTO eipe ;tpyroH, coBepmeHHO OTJiHHHbit thiib kO“ 
j[e6anm, KOTopbia raKHte no^HacB oneHE MtoaEOT-B pasSopy ceiiCMorpaMivrb ot-b 
;^ aJIbHHX'b seaureTpHceniH. Bthmi* noci'fcAHHMB KOJieSainHM'b, b'e oTJH^iG otb 
nepBEixB, npHCBoeno HasBanie muKpoceucMimecKuxz noAe^auiit II-io poda. 

Bth nocji'fe;i;Hii3 KOje^aaia HM'fetoTB a^jibko yme He TaKoii iipaBHJibHbTii xa- 
paKTep'b, npHTOMB oim OTjmaaioTCB SHaaHTejrbiio SojibiDHRin nepioAaMn; bth 
nepioABi KOJreSJTHTCfl kb TOiay-ate bb ropasAO 6 ox 6 e roHpoKHXB upeA'feJiaxi^, 
a'feMB ripiT MHKpoceHCMnHecKHXBKOJie 6 aHiflXBl-ropOAa, ho bb cpeAneiwB mojkiio 
npHHHTB cooTB'6TCTByEoin,iH nepioAB KOJie^ariiH paBiibiMB 30 ceayHAaiviB. 

Oth wHKpoceBCMii'iecKifl KOJieS'aHia Il-ro poAa, noBHAHMOMy, coBepaiemio 
M-fecTHaro iipoHCxo>KAeHia n oSycjioBJiPiBaiOTca rjiasHbiMB o6pa30MB cuJiofi roc- 
noACTByiomaro bb AaHHoaiB M'fecife B-ferpa. ConocTaejeme CHJibi btuxb amKpo- 

ceficMH’iecKHXBKOJieSaHiHCBCHJioiiB'feTpa, CA’feJiaHHoe H. H. BajinnoiviB jiJin nyjr- 

KOBa, ycTanaBJinBaeTB HecoMH^feHHbiwB oSpasoMB totb <i>aKTB, hto bb B'feTpeii- 
Hbie ahh MHKpocGBCMHHecrua KOJie^aniji Il-ro poAa bb IlyjiKOB'fe ycnjiHBaioTCu. 

IIpH CE-UbHOMB B^fexp'b BOSMoatHbi jiaBUbie HenpaBH-Kbiibie iiotokh BOSAjxa, 
BHesanHBie TOJiaKH, ocodaa acDHpaiiifl bb noM'j&ra.enin, rA'fe ctohtb iipprSopbi 
H 1. n. He HCKJHDHena, Koneano, BosMoiKHOCTb, hto xaHia ABiuKeHia BOBAyxa mo- 
ryxB, HepesB pasHbm meJH n OTBepcxin KOJinaKOBB, iipHKpbiBaioiixiTXB ceiiCMo- 
rpa<E>bi, A'fe^CTBOBaib h neiiocpeACXBenHO na HpnSopbi, 'qxo h noATBepsKAaercfi 
coorBiTCTBeHHbiMH iiaSjiio^eniflMH, no A'^HCxsio B'fexpa saKJitoHacTca rjiaBebiniB 
O^paSOMB He BB 3TOJ1B. 

^'fewexBHxejibHO, bb HyjiKOB'^ oahhx. Becbivia HyBCTBnxejibHbiH ceHCMorpax>B 
5biJiB ycTaeOBJieHB bb xenenie H'fecKOJibKHXB M'fecfmeBB hoab oco6biMB cxajib- 
HblMB KOJinaKOMB, H3B IIOAB KOTOparO BOSAyXB 6BIJ1B BblKaneHB, npHIvrfepHO, AO 
AaBJieni/i BB 45 “/j, pxyxHaro cxoji6a. IlpHKpbiTie ManxHHKa OKaaajiocb cxo-ib 
repineTHHecKH CA'feJiaHiibiMB, hto AaBjrenie iioab KOJinaKOMB coBepmeHHO ae H3Mb- 
HHJiocb BB Teaenie mhofhxb M^eapeBB, h, tBmb hs Meefee, xaKot ManxHnKB 
oSfiapyjKiBajiB iiOA'iacB (perHcxpapia 6bijia raAbBaHOMerpTiHecKaa na pascxo- 
Hflin) AOBOJibHO 3HaBHTejibHbiH wHKpoceHCMHxecKie KOJie6aHia Il-ro poAa. Sa'^cb 
yme o KaKOMB-iiiSo eenocpeACTBeHHOMB A'MexBiH hotokobb BOBAyxa na Maax- 
EHIKB, KOIieXHO, HO MOrJIO 6blXb H P'j^HH. 

npHHHHy BOSHITKHOBeHin MHKpOCeHCMHXeCKHXB KOJIGSaHlH Il-rO pOAa HaAO 
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CKopteHCKaTBB'fc^i.feHCTBiH B'ferpa Ha BCflKie BbicoKie npe^],ivieTbT,KaK'b-ro3;i,anifi, 
AepeBEfl H np., iiaxoAnmieca bt, ne^ocpe;^eTBGH^OM^b coc'&ACTBfepiJiii ^aatej KaKi, 
]L0 chxij nop'B B'B OyjiKOB'fe, naA'B caMOH ceftcjraHecKOH cTaanieH, Koropaa no- 
MiinaeTCH KaKTj noABajiaxTi rjiaBaaro SAaiiia acTpoirojiH^iecKOH o5cep- 

BaTopiH. 

IloA'B BiiaiiieMB sfexpa Bcfe 3 th BhicoKie npeAMCTBi Moryn. iipiSTn bi» 
ABHiKeiiie, KOTopoe nepe^aeTca saTj&ivnb yate caaioH no’iBfe h odnapyjKHBaeTca 
iia aanncaxa. qyBCTBHxeJiBiibix’B ceHCMorpat&OBTj. 

XIoTOKH B03Ayxa BHyxpii iiOM'femeHia CTanniii Morym xaK/Ke nponsBOAHTb 
nsB'fecTnoe Aaejieriie iia CTOJiSbi, iia kotopt>ixt> CTonT-b cetcMnqecKie iipHdopbi, 
n cooSipaTb umb irfeKOTopbie, xoth h MHiHLviajibnbie iiaKJiOHbi, ho KOTopbie, TfeiMB 
lie Rieirfee, o6iiapy>KHBaEOTca na MyBCTBHrejibiibixH^ ceHeMorpa‘i>axi>. 

Ototi. BOiipoc'b 6biJii>TaK}Ke o^CTOirrejibiio Hscji'feflOBaiib H. M. BajiKnoRri.. 

OKasajiGCb, ATO npocTOH, wajieHbKit ajicHTpH^ecidH BeiiTHiBTop'b, iiocxaB-- 
jieeiibiii y BXOAiioii ABepn ceiicMHxecKOH CTaiipin, BbiabiBajn) oxKJiOHeiiie cb^tb- 
ipeHCfl xoxKH iia peraeTpHpHOurb aiiriapaxt cencMorpa^a. j^aaie, ewH ajtb 
npocxo pTOMX> iia BbiineynoManyxEiH cxajibHoft KOJinaKt, repineTHHecKH npHKpbi- 
BaBuiit 0AHin> bsts ceHCMorpa^tOBB n BfecHBUiit okojo 10 nydoaZy to nojiyna- 
jiocb neSoJbiiioe oxKJiOHeiiie CB'fexHm,eHCH xoHKHiia 6apa5air6. ITpH pasjiH'rnbix'b 
3THXB onbixaxTb MaJibia iiSiM'tneuin AaBJieiiifi B'b iioM'feLneiiin cewcMorpa‘i>OB'b 
HSM'tpajmcb iipH 11ORI0III.1-I oxeiib xyBCTBrixejLiiaro cxaTOCKOiia (xyBCTBnTOJbHbiii 
5aporpa‘i>x>), y Koxoparo 1“7„ na CJyMarfe cooTB'IixCTBOBaJix., npudiHSiirejibHO, 
AaBJieuiio bt. 0,1 SapoMCxpa. 

nocj']& xaKHXb oubiTOB-b jicrKo npeAcraBHTb cedfe, mto BfeTepi> MomexT., 
CBOHaiT* KOCBeiiHbiMx A'feHCTBieMx, Iia BAaiiia h np., BbiSBaxL ocoSbia KOieSanifi 
cefiCMHxecKHXx. aniiapaxoBT., ooiiapyiKHeaioiniacH b-b bha'I^ MHKpoceiicMniecKHxx> 
KOJieOaiiiH Il-ro po^a. 

Bx. BHAy 3Toro, cJiiAyerb BcerAa cxpesmxbca kt. xoMy, HTo6bi cxpoHiB 
ceiic-MaTecKia cxaiiuia, iipcAiiaBiiaHeHiibi a a-hh nyo cxBHxejibnbixx ceii cmo rpa^BOBT , 
coBepuieiino iioatj HCJiJieii, pisSlraH bb nxx> (JjHHtaiimejnb cocfeACXB'fe bchktixt> 
BbicoKHxx. npeAMexoB'b. 

KpoM'fe wHKpoceHCMHHecKHxx. KOJiedaiiiH Il-ro poAa, iiaSjHOAatoTeH eu^e 
HiiorAa oco6bia K0je5aiiia xpexBnro xAna, cx* eine 6oA'fee AJiHEiibiMH aepioAaMn, 
AOXOAaBAHMH AO 1 — 2 -xt> MHTiyx'b n 5oxfee. npnqiiua nxx. BosimKiiOBenia co- 
Bepnieiiiio eiii,e ne Bbinciieiia. MoJiEeTX> 6bm5 oiin oSyc^iOBJiHBaioxcn KaKBMn 
imSyAb xeMnepaxypiibiMH nsM'lljiieHiaMH BirfemiieK cpeAbi, no mohectx. 6brrb npH- 
EHiia Hxx. BosiiHKiiOBeniii Kpoerca bx» MCM'b-iinSyAb coBepuieinio hiiomx^. 

Mbi bhahmx, xaKHunb oopa.xoMX,, ckojilko pa3JiH'iiibixx> BoiipocoBx coepe- 
RieiiiiaB eeHCMOMexpin BbiABuracTb n KaKoc iimpoKoe nojie OTKpbiBacrca a-i^ 
BCBKHXX) iiOBbixx. BscJi'feAOBaiiiii n nsbiCKaniw. 
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BonpocB, KacaiomiHca seMJteTpHceHin, oco 6 eHHo mhopo cjiyjKUjn. 
06 'jbeKTOM'B Hscji'^AOBaHit, a hmchho Bonpoct 0 ’^acxoT'fe h noBTOpaeMOCTn sgm- 
jiCTpacemH. 

Hto Kacaexcfl nacTOTbi seMJieTpnceHin, to TaKOBBix-B na BceM-B seMHOMi, 
uiap^fe npoHcxoAHTT. ropasAO Sojifctiie, a-feM'!. mo>kho 6bi.3o-6i>i c-l iiepBaro BsrjiaAa 
npeAnojraraTB. 

HaaHHie BBicoKO-qyBCTBRTejibHBix'L ceHCMorpa«>OB'i, AaeT-L BOSMO/iaiocTb, 

KaKt paHbine Obi^io yKasaao, cjitAHTb c-b oahopo h xoro-a^ie nyHKxa sa x'fciviB, 
axo npOHCxoAHTT* Ha bcbm-b BeinnoMii map fe. Tame cencMorpa^bi rioKasbiBaioxxj 
HaMX), axo seMAeTpaceiiia iipeACTaBJiaioxB coSoio qpesBbiqaiino oSbiqnoe bbag- 
Hie. Bt* qacTHOCTH, bb BHA'fe npHMtpa, mojeho yKaaaxi. na xo, qxo sa 1910 roAi> 
riyjiKOBCKie ceHCMorpa«>bi OTM'fexHJiH 272 eo.ibniHXTb h inajibix-b seiviJieTpaceniH. 

^TO Kacaexco Bonpoca o BpeMCHH, BoaimKtiOBeHia scsuieTpflceHiH, to ecxb 
HaMeKH tia to, hto seMJieTpHceHifl dbiBawTi. Boo 6 m,e qau;e ocenbio n bbmoh, 
q'feMB ji’Etomb h BecHOH, H qame bb noxubie qacbi, bb AHeenbie, ho bo- 

npocT> axoTi) Aa^eKO eme ho BbiHCHeux>. 

BbiJio MHoro noribiTOKB HaiixH KaKoii-iiH^yAb saKont, xapaKxepH3yK)iii.iii 
nepioAH'iHOCTb hait rioBTopaeMocTb aeMAexpaceHifr. CxapaAHCb coiiocxaBHXb qa- 
cxoxy BeMAeTpaceniH c'h pasAnqiibiMH ii;HKAaMH Ayiibi h t. n. Ha oxii nscjIiAO- 
BaniH GbiAO noTpaqeiio OTeiib mhopo BpcMenn n xpyAa, ho peByAbxaxB noAy- 
HHACH noKa AOBOAbHO neonpeA'^AeiiiibiH, no KpaHHefi arJfepIs, o KaKot-rmOyAb 
bbho BbipaJKeniioft BaKOHOM'fepiiocxir B'b rioBxopaeMOCTri BeiMAexpflceniii co- 
BepuieiiHo roBopHTb iie npnxoAnxca. 

Oaho, OAHaKO, necoMH'fciiHO, qxo, nocAi; KaKoro-riHoyAb CHAbiiaro BeMAO- 
xpacenifl, BHyxpefiHie CAOHseaiAH HcnbixbiBaEox'B TaKiasiiaqHTeAbiibia cMtiH.eHi/i, 
qxo onH em,e onenb aoapo tie btj cocTOHiiin iipHHHXb OKoiiqaxeAbHoe iiOAOJKeiiie 
paBnoB'&cia, a npoAOAacatoTXj rrj&CKOAbKO nepeM'femaxbCH oahb no oxirouieoiio Kt 
ApyriiMq>, BbisbiBaa xliMTi caMbiMi) KOAefiauie BepxiiHxx. caocbt. bomah hah noBxop- 
HbTH BeMAexpHceHm h oxA'^^iBiibie jAapbi, HiixencHBHocTb KOTopbixT> c'b xeqe- 
HieMx, speivienH nocxeneiiiio ySbiBaoxx. Bth nocA'lAyioiii.ia seMAeTpHceiiin hah 
yAapbi (after-shocks B'b xepMHrioAOPiH aiirAHqaHXj) iipoAOAJKaioxcn nnoPAa. 
P'kAbie ivr]jcHU,bi, a nnoPAa h poabi. Tanb 6biA0, uanpmvrfep'b, nocA'fe H3B'£cTHaro 
B'kpEteHCKaro seMAexpHceHin 9-po iioiin 1887 roAa; xo-Htc cawoe naSAioAaexca 
H xenepb, nocA'k nocA'^AHaro Cewnp-haencKaro SeMAOxpaceHia 3 — 4 atiBapa 
1911 poAa. 

JfoBCKHBajiiicb xaKHce saBHCHMOC'fH seMAexpaceniii ox-^b pasAHHHbix'b aiexe- 
opoAorHqecKHX'b BAeMeHTOBT,, HO HOKa AOBOAbHO Oeaycn'kiHEOj xo'ra H ecTbKaKT- 
6yAxo HaMOKH na to, axo bt. HkEOxopbix-b CAyqaax'b BosiiHKHOBeme seMAexpa- 
ceniH coBnaAaex'b no BpeMeen cb npoxoAOMb KaKoro-HnOyAb PAy^OKaro h,h- 
KAOira. 
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Bx cymecTBOBaniH hoaoShoh saBHCHMocra ot-b AaBjreaiH 5apoMeTpa, no 
cyn^ecTBy A^-ia, H-feTt Hnnero HenpaBaono;i,o6Haro, ecjiH mbi odparaMB BHHMa- 
Hie na to, hto, npn npoxoA'fe CMLiraro n,HKJiOHa, AaBJtenie aTMoc<E>epEi, nepe^a- 
K)iD,eecH 0 na BHyTpenHie cjoh seniJin, mohsotb bb Tonenie KopoTKaro npOMe- 
ntyxKa BpeMenn hsm'^ehtbch bb aobojibho ranpOKHXB npOA'fcJiaxB, xaKB hto 
B nOJIH'fe BO3M03KHO, BTO TaKOO SblCTpOO HSM-feHenie BeJIHTHHBI BH-felDHeH CHJIBI H 
cjryncHTB t-^mb nocji'feAHHMB namyjiBCOMB, KOTopBit OKOHqaxejibHO HapyinaoTB 
MaJio-ycTOHTHBoe cocTonnie paBHOBicia BHyxpeHHHXB cjtoobb seiaJiH n bbibbi- 
BaoTB T'feMB caMBiMB TOKTOHnaecKoe BeMjreTpacenie. Ho nona bto tojbko oaho 
npoAnojiojKeme, 

HecoMH'£HHO, TTO nocjii& scaKaro Kpynnaro seMjreTpaceHia nponcxoAHTB 
SHaaHTejrBHoe nepeM'fem.eHie MaccB BHyxpn seMJiH. Xoth 3th rjiySoKo jieatamia 
MaccBi HaMB H coBepmenno HOAOCTynuBi, ho T-feaiB ho MOHie npeACTaBHTca 
6 bITB MOaCOTB BB IIOAaJieKOMB ^yAymOMB B03M0HCH0CTB, no HaCjIGAOHiaMB, npo- 

HSBeAeneBiMB y noBepxnocrn Beaurn, bbibocth n'ifeKOTopBia BaKJwnenia 06 % 
OTHOCHTejfBHOMB nepoM-femeHiH BHyTpeHnnxB ea mbccb. Cb nepBaro ssrjiflAa 

TpyAHO H npOACTaBHTB CeS-fe, KaKHMB 06pa30MB 3T0 B03MO3KHO OCymeCTBHTB, 
HO A'fejIO BB TOMB, HTO BB HGAaBHOe BpCMH BenrepCKHMB yHCHBIMB 5apOHOMB 
EotvOs’oaiB ^BiJTB nocTpoGHB ocodbiH, BBicoKO-TyBCTBHTejTBHBm npnSopB, a 
HMeHHO BapiaU,iOHHBIH rpaBHMGTpB, KOTOpBIH BB COCTOHHin yKaSBlBaXB MajMcaia 
OTHOCHTOJIBHblH HSM'feHeHia BB BOJIHHHH'fe H HanpaBJIGHiH yCKOpemH CMBl TastecTH. 
HpHSopB 3T0TB, HO CBOGH OCHOBHOH HAOife, HM'fcOTB MHOrO 05[Il.ar0 CB H3- 

BtcTHBiMB npnGopoMB Cavondisli’a, npn noMoni,H KOToparo nocJi'feAHii onpe- 
A’feJHJiB Bejinanny nocToannot TarOT'feHia, a oTCEOAa bbibgjib h BejinanHy cpeA- 
Het njOTHOCTH seMjrn. 

Ho saKony HBioTona, AB'i MaccBi ikT n m, nanpnM'fepB Ana raapa, paa- 
CToanie MeatAy nenTpaMn kotopbixb pasno r, npHTarnBaioTCfl cb CHjron 

EcAH MBI MaCCBI BBipa 3 HMB BB XpaMMaXB, r bb CaHTHMGTpaXB, a JP BB 
aSCOAIOTHOfi CHCTOM'fe OAHHEnB, T.-O. AHHHXB, TO TaKB HaSBlBaeMaH nOCTOHHHaH 

THroT-fema ^ BBipaanTca bb adcoAiOTnon CHCxeM'fe oAnnnnB (C. G. S.) CA-feAyio- 
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HJIH 

J 

p 

npHHHB'B 22= 63 71 KHJI., a^=981 CM., HaHACM'E OTCIOAa 

p = 5,53. 

XOTH K06O^HIlieHT1> ^ H OHCHb MEJIT), HO BT* HaCTOHmCO BpeMfl TOXHHKa 
HBrOTOBjeHifl HJBCTBHTeJIfcHblXI. KpyTHJILHBIXTb B'fecOBl, C^i^JiaJia THKie yCH'feXH, 
HTO npe^CTaBJiaeTcA yme bhojih'I^ bobmohshbim’b npHM'feHHTB KpyTHJiBHBie B'icBi, 
B-B KOTopBix-B AMcTsie BH'fciHHHX'B CMT, npHTHHceHia ypaBHOB'jfeuiHBaeTCH MO- 
MeHTOMTb KpyHOHiH HHTH, n't HSCJI'fejtOBaHiK) CaMBIXTb HOBHaHHTe^BHBIX'B HBM'fene- 
HIH B-B H HanpaBJTemH CHJBI THHCeCTH. 

IIpHd»op'B Eotvos’a o6jra;i;aeT'B, nanpHM^P'B, TaKoli rpoMaAnoil nyBCTBU- 

TOJIBHOCTBK), HTO OHI) AaOT'B paSHBIH BOJIHHHHBI yCKOpCHiH CHJIBI THJKeCTH 

nocpe;^HH'£ KOMHaTBi h okojio KaKOH-H0[6y;^B b3t> gh ct'^hx, Huane roBopa, npir- 
THHieHie caMOH ct^hbi jrerKO MoateT-B <5 bitb oenapyaceHO. H36'feraioTx jiaace b-b 
H acTOHin;ee BpeMH cthbhtb npra^opB EotvOs’a na tpghojkhhkb, TaKB KaKB 
HeCHMMGTpHHHOe paCHOJIOHSeHie HOBKCKB MOHCGTIj BB13BaTB BHOMaJliH BB paCUpG- 
A'feJiCHiH cHJBi xaaKGCTH OKOJIO caMoi’o npn^opa. 

Cb npH^OpOMB TaKOH ^pOMaJ^HOH XyBCTBHTGJIBHOCTII M03KH0, A'feHCTBHTGJIBHO, 
HaA^HTCH HOjyHHTB yKaBaaifl o nGperpynnnpoBK'fe BHyxpeHiiHXB Maccx bgmjih 
nocjit KaKoro-HH^yAB Kpynaaro SGMJiexpHCGHiH. Bb bthxb pfejraxB PyccKan 
noexoHHHaa I^eaxpajiBean CGHCMHqecKaa Kombccih saKasajia oahhb sKSGMnjiapB 
xaKoro npHGopa EotvOs’a noxo^naro xnna, cb KoxopbiMB upeAnoJiojKeHO npo- 
hsbgcxh Ha6jiio;i;GHiH na^x omuoc^tmeAhuuMz pacnpo^l'fejieHieMB chjibi xhhcgcth 

BB KaKOt-HH^JAI* CGHCMHHHOH OSjiacrH, Hanp. BB XypKGCXaHt MH CeMHp'feHB'fe, 

H HOBxopnxB aax'^MB 3XH HadJHOAOHia nocji'fe KaKoro-nnSy^B noBaro, CHJiBHaro 
seMjrexpacGHiH. 

BchKOG nGpGM'femGHlG MaCCB BByxpH 3GMJIII HJIIT Ha GH HOBGpXHOCTH 
AOJiffiHO, corjracHO HOBtcxnoH xeapeM-t MexanuKH, coapoBOH^AaxBca oxHOCHxejrB- 
HBIMB H3M''fcHGHieMB HanpaBJIGHlH OCH BpaiHGHiH SGMJH. 

MACTBiGMB axoro Sy^exx HSM'fcHGiiie raKB Ha3BiBaGM0H bbicotbi nojiioca 
HaflB r0pH30HX0MB MH H3M'£HeHie mHpoxBi Mtcxa. 3x0 HSMiHGUiG niHpOTBI, BO 
BCHKOMB CJiyxaife, OHGHBMaJIO, HO OHO BnOJIH-fc AOCXyHHO COBpGMGHHBlMB aCXpOHO- 
MHHeCKBMB HSM'fepGHiHMB, OSjiaAaiOnXHMB BBlCOKOt CXenGHEH) XOHHOCXH. H, A'feH- 
exBHXGJiBHo, TOHHBifl acxpoHOMHxecKia HaSjiioAeHia, hpohsboahmbih Ha pasHBiXB 
o6cepBaxopiHXB, noKasbiBaioxB, qxo mapoxa M-fccxa noABopHtena HasHaHHxejib- 
HBIMB, HO HenpGpBlBHBIMB HaM-feHeHiflMB, xaKB HXO, GCJIH MbI MblCJTGHHO IipOGK- 
XHpyGMB OCB BpamGHlH BGMJTH Ha He6GCHyK) C‘I>epy, XO KOHG^B OCH OHHIHGXB 
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Ha coep-fe H'feKOTopyio KpHByio, a caaia och cooTBfccTByioiHyio KOKHnecKyro 
noBepxHOCTb. 

BbiJiH A'fcJiaeMbi nonbiTKH nanTH saBHCHMOCTb Meatfly BeaureTpaceHiaMH h 
KO jreSaHiflMH bbicotbi iiojiEoca, xoth, caMOCo5oH)pa3yMi&eTCfl,HTO BTopoe HBJie- 
Hie He MoateTT, Sbitb dphhhhoh, a jhlqb cji'feACTBieMTb nepearo, IIpaMOH sasH- 
CHMOCTH eme He ycTanoBJieHO, ho ecxb onaxb-TaKH iiaMeKx. na to, hto nacTOTa 
SeMieTpHCeniH HaXOAHTCa BB H-feKOTOpofi SaBHCHMOCXH, He OTX) a6cOJIH)THOH Be- 
XHHHHbi oxKxoHeHia seMHOH ocH OTB efl cpeji;Haro noxoaceiiia, a oxx* ()ucmpomu 

HBM'fcHCHiH 9TOH BeXHHHHbl, HUaHO TOBOpH, OTTb KpHBH3HbI COOTB-fexCTByiOmeH 
KpHBOH ABHacenie nojiioca na HeSeciiot c<E»epl3. 

OcoScHHaro BHHMaHia sacjiyacHBaeTX), KonenHO, xmaTCJibHoe Hayneme 
pasjiHHHbiXTb HBJieHiH, n'pedmecmeyww/uxz .aeMJtexpHceHiHMTb, AaObi bb 6y;Hy- 
meMt Morjia HBHXbCH BOBMoacHOCTb iipeitcKasbiBaTb, CB 65xbmefi hjih MenbineS 
B'fepoHTHOCTbK), HacTynjicHie aeMxexpHceHiH. 

Kb pimeHiio axoii saAa’^H, HM'fewmefi rpoMajj;Hoe iipaKTHiecKoe SHaHenie, 
B-B CMBicx'fe coxpaHeHiH HejiOB'feHecKHXB atH3HeH ET pasHaro po;i;a HMymecTsa, 
HaM'fenaiOTCfl pasxHHHBie nyxH. 

Bo-nepBbixB, iia^o npoHSBecTH cawBiH TuxaTexbiiBiH h CHCxeMaxHHecKiH 
HSCJi'feAOBaeiH hhab sanncaMH ayBCTBHTeJibHbix'b ceHCMorpa<i>OB'b, KaKB sa BpeMH 
npeAuiecTByioni.ee seRixeTpaceniio, thkb h bo BpeMH caMoro seMxeTpaceHia h 
H ocji'fe Hero. Ha 3 tomb nyxii Moatexij Gbitb yAacxcH noAivi'fexHTb ii'feKOTopbia 3a- 
KOHOM'ifepHocxH H y.iioBHTb HBAeiiiu, HeiiocpeACTBeuHO iipeAiuecxByioui.iH seMxe- 
xpHceHiflM'B. Boo6ui,e AoxajibHoe HsyHeriie BcfexB ocoOenHocxeii ABHacenia iiohbm, 
BbIBeAOHHbIX'B HSB CeHCMOI’paMM'B, HOXy'ieHHblX'B Ha paSjrHHHBIXB CCHCMHHeCKHX'B 
cxaHHiflXB, Moatexx, npoxHTb Miioro CB'fexa Ha x-fe cjoauibie a>H3HHecKie npo- 
peccBi, KOTopbie iienpepbiBiio coBepmaioxca b-b irfeApaxB seMJur. Mbi, A'Mcxbh- 
xejBHo, BHA'feJiH bb npeAuicc TByioiu;eii rjas'fe, KaKT* MHoro yme AaeTB oaho H3y- 
ueHie roAorpafHOBB. 

Mo;kho ynoA 0 C)HTb bchkoo seMjrexpHcenie ‘i>OHapio, Koxopbit saacuraexcH, 
Ha KopoTKoe BpeMH H ocBtiu.aex'B iiaMB BHyxpeneocxB sbmjih, hosboahh x-fiMii 
CaMBIM-B paaCMOxptxB TO, HTO XaM-B lipOHCXOAHTB. Cfi-feTB OTB 3XOrO <C>0HapH 
noKa eme ohchb xycKAbi#, ho ho noAAOHtHXB coMH'femio, hxo co BpeMeHeMX> 
OHB cxaHexB ropasAO apxe h hosbojihtb naMB pa3o6paTbCH bb oxhxb caojk- 

HblXT) HBXeHiflXB HpHpOABI. 

BxopoH nyxb — axo CHCxeMaxiixecKoe Hscj'feAOBaHie MeAAenHbixB CMini;e- 
Hin oAKfex-B ropubix-B iiopoA'B no oxHouieHiio kx ApyrnMB, o6HapyjKHBaK)ni.eecH 
bij SpaAHceiicMHqecKHX'B HBxeHiHXB y noBepxiiocxH scmah. 

Tpexii nyxb ocoSenno HHxepeceiiB h Bameirb. 

Ha ocHOBamH HacA'feAOBamiHi BeerepcKaro ceiicMOAora Kovesligethy h 

14 * 
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anoHCKaro Omori BBiHceaeTca, KaKB-SyATO, axo cymecTByeTB ocoGaa saKO- 
HOM-fepHocTE BB aBJiCHiH DOBTopseMOCTH seMjTeTpaceHit <93 mou-oice o6jiacmu. 
KGvesligetliy npHnncBiBaeiB axo HBJieHie Me;i;jieHHi>iMB, npeABapHTejitHbiMB 
HaMfeeniaMB ynpyrnxB cbohctbb BepxHHXB cjioeBB senun, T.-e. HBJieHiio, iia- 
noMHHaiomeMy coGoh) ynpyroe noci'feAMcTBie, Koxopoe ohb h HaseajiB ceiWMu- 
uecKUMz tucmepesucoMz. 

CKopocTE pacnpocTpaneHia npo;iojii.HBixB h nonepeaHEixB bojihb, KaKB 
oKaBbiBaexcfl, ne ecxB Toro-ace cainoro M'fecTa BejfHaHHa nocxoaniiaa, a ona 

H3MiHHeTCa CB TGaGHieMB BpejVieHH, BB SaBHCHMOCTH 0TB COCTOHHi« iiaTaHEceiiiH 

BHyTpeeHHXB cjigobb seMjiH. Cb jBeJiH^eHieMB HaTaaceeia CKopocxH 3 th ySbi- 
BaiOTB. 

Ilocji'fe EpynHaro seMJieTpaceHia axa CKopocxB cb TexeoieMB Bi)eMeiiH 
CHaxajia BOBpacTaexB, aaT-^MB ^epexo;^HTB aepeaB H-feKOTopBii RiaKcninyMB, a 
Ba'rfeMB y®e HaqaHaexB nocxeneaHO ySsiBaTB. KorAa axa CKopocxt, iia hhc- 
xo^amei B-feTBa xaKOEi kphboh, j^ocTHraeTB H'feKOxoparo npeji.'fejiEHaro Biiaaenia, 
CBH^i.'feTeJifcCTByiomaro o saaxHTejiBHOMB cocxoaHin HaTHflKeHia BHyTpeiiimxB 
CJIOeBB SGMJIH, TO MOBESHO OBKH^aTB HOBOH KaTaCTpO<E>BI. Cy^HTB 06 b nSM'felieHiff 

CKopocTH CB xeaemeMB BpeMeiin mohcho no na6jiK>;i;eHifl]MB iiaAX> pasiiBiMH 
cjiaGBiMH, noBTopa&iMH BeMJiexpflceHiaMH, BCTpf>aaioiii.HMHca bb xoi-ate ceiicMH- 
xecKOH oGjiacTH. KGvesligetliy npoB’fepajiB cbok) xeopiio aa npHM'fepaxB 
Hqohckhxb seMiexpaceHiH: h onpeji.'l&jiHJiB Beaxeeie pasjiHHHBixB iiocToaiiHBixB, 
BXOAflmHXB BB ero ^'OpiUyjIBI. 

Koae’ino, aejiBsa npe^tcKaaaxB BeMJiexpaceHie no reopia KGvesligetliy 

CB TOXHOCTBK) ;^0 OAHOPO AHA, TAKB KaKB MHOPOe MOaceXB BaBHCfes H 0TB paS- 

HBiXB MexeopojiorHxecKHXB <&aKTopoBB: HaripHM'fepB, npoxoAB cnjiBnaro Gapo- 
MexpiiaecKapo MBHHMyMa, conpoBoatAacMaro siianiiTejiBHBiMB j'^iueiiBnieHieMB 
BH'feniHaro AaBjenia, MoateTB AaTB nocA-i&AHiH HMnyjiBCB kb CABHpy chocbb, 
HaxoAflmnxca bb BecBMa HeycTofixHBOMB cocToania paenoBifecia a BBiaeaTB 
seMiexpaceme, ho mohcho, no KpaHHea M'fep'fe, iiaM'feTHTB x'fe npeA'feJiBi BpeMeria, 
MeaKAy kotopbimh mohcho oatHAaxB Hacxynjrenia HOBapo, KpynHaro seMjeTpaceHia. 

Teopia KGvesligetliy AajieKO ne npeACTaBjiaexB coGoio hto-jhGo saKOH- 
aeHHoe a p-fejiBHoe, ho ona aMteTB necoMH'fcHHoe saaneHie, kakb nepBaa no- 
HBiTKa nocTaBHTB BonpocB 0 npeACKasanin senuieTpHCGHia, npeACTaBJiHiorn;iH 
rpoMaAHyio npaKxaxecKyio BaatHocxB, na cTpopo nayiHoe ocHOBaaie. 

BB-aexBepxBixB, cymecTByeTB, no Been B-fepoaxHocra, xfecHaa CBasB 
MeaiAy sewjieTpaceHiaMH a HapymeHiaMH bb npasajiBHOCTH peacHMa ii'feKoxo- 
pBixB ocoGbixb, nyjiBcnpyiomaxB ajia HHxepMHTHpyioni,HXB, lOBeaHJiBHBiXB 
MHHepajTBHBixB HCTOHHHKOBB, Gepym.0XB cBoe Haaajio BB pjrySoKHXB cjioaxB 
SeMHOH KOpBI. 

KaKB Ha npHMtpB xaKoro anTepMaxapyiomapo HcxoxHHKa mohcho yKasaxB 
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Ha EKaTepHHHHCKiH nCTOHHHKT) BX BopJKOM'fe, KOTOpBIH perjjiHpHO, HGpesx onpe- 
A-fejieHHbie iipOMeHtyxKH BpeMena (okojio 8-mh MHHyxx), BCKHnaexx, npHxeMx 
HSM'^HfleTCH H GFO ;i;e6HTX. HHorAa, bx npaBMBHOMx peHCHM-fe axoro HcxoHHUKa 
Hacxynaioxx pfeKia HSM-feHeHia, KoxopBia, no HSCJ'feAOBaniHMx Mo JiB^eHray epa, 
HaxoAHxca BecBMa nacTo bx cbhbh cx seivurexpaceHiaMii, npnqeMx, bo mhoxhxx 
cjryqaaxx, bth HSM'feeeHia n^edmecmeytomz seMjrexpaceHiaMX. 

CHCTOMaxHqecKoe HSCJi'feAOBaHie axoro aBxema, bx CBaan cx sanncaMH 
ceHCMorpa<E>oBx, npejncxaBJiaexx co5ok) BBi^aioiniSiCH HHxepecx, xaKX KaKx na 
axoMX nyxH Moatexx Gbitb yAacxca iiafirn kjhohx kx paara^Ki^ x-fexx xaHH- 
CXBBHHBIXX aBJICHlH, KOXOpBIH COBepmaiOTCa HOAX aeMHBIMX riOKpOBOMX H npOA- 

mecxByioxx seMJiexpaceHiaMX. Bx BHAy axoro nama CencMHqecKaa Koainccia 
H nocxanoBHja opraHHaoBaxB iipaBMBHbia, napajrjejcBHBia naSAioAeHia, kbkx 
HaAx TOMnepaxypoH, nyjiBcai;ieH h acGhtomx EKaxepHHHHCKaro HcxoqHHKa bx 
EopacoMt, xaKx h iiaATb oahhmx hsx EccenxyKCKHxx HCxoqHHKOBX IlaxHrop- 
CKOH MHHopajibHOH rpynHBi, OAHOBpeMeHHO cx HaGAiOAemaMH eaAx pasjiHqHBiMH 

CeHCMHqCCKHMH aBJeHiaMH. 

JlerKO B03M0HCH0, qxo CO BpeMOHeMX oGaapyHcaTca h Apyria aBJieHia, 
HM-feioiBia ceasb cx BOSHHKHOBeHieMx seaurexpacemH, Kanx nanp. HSM-tneHie 
KOJHqecTBa xoro hjih hhofo rasa, BBiA'fcJiaeMaro bx pasAnqHBixx MtcxHocTaxx 

H3X H'§AP’I> SCMJIH H X. H. 

CoHCMOMexpia, KaKx xoqiran iiayKa, ociiOBaHHan na u 3 Mfbpefiiu aBAOHiH, 
sa KopoxKoe Bpeaia CBoero cymecxBOBariia Aajia yate xaKX MHoro, qxo oxo cjiy- 
3KHXX xopomefi riopyKOH xoaiy, qxo, bx^ AaAbHMraoMx ea paaBHxiH, oxKpoexca 

H'fejIBlH pHA'I> HOBBIXX COOXHOUieijiH H SaKOHOBX, KOXOpBie HOSBOJIHXX HaMX 

GjHate pasoGpaxbca bx xlxx cjroacnbixx ripon;eccaxx, Koxopnie nenpepbiBiio 
coBepmaioxcn bx rjyGoKHxx h coBepmeeno HaMX HOAOCTynHBixx, BHyxpeiiiinxx 

CAOflXX seMJH. 

CencMOMexpiH, kbkx cOBepraenno moaoaoh Hayrfe, hhkohmx oGpasoMx 
neJibBH nocxaBHXb bx BHny, qxo ona ao CHxq> nopx ne yM-feexx iipeACKasBiBaTb 
seMAexpHceiiia. 3xo cxanexx ocoGeono hchbimx, ocjih mbi cpaBHHMx naray HayKy 
cx MexeopoAoriet, Koxopaa cyni,ecxByeTX y;Ke okoao 100 aixx h Koxopaa 
HM-texx A'feJio cx BnoAirfe docmymiuMz oSxeKxoMx HSCAd&AOBami, a HMeHHo cx 
BOMHOH axMocoepoH, H y Koxopoft MexoAbi HpeACKasania noroABi, ocoGeano iia 
H'fccKOJBKO ahgh BHepoAx, qpe3BbiqaHH0 em;e HecoBepmeHHBi. 

Mojkho-Gbi Gbtao, kohoxho, yKasaxb em.e a na pasHBia Apyria aBAeiiia 
ceiicMnqecKaro xapaKxepa, Koxopxia 3acjiy>KHBajH-Gbi BHHMaiiia h nayaenia, ho 
H nepeqHCJioHHbixx BonpocoBx Aocxaxoqtio, qxoGbi bha'^tb Kama nHxepeciibia 
H BajKHbia xeMbi coBpeMeaiiaa ceficMOMexpia saxparHBaeTx h KaKie uiHpoKic 
ona oxKpbiBaexx ropHsoaxbi. 
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§ 

OcHOBHafl saAana cei^CMOMerpiM. 

Hst. Bcero ilpe;iBi;iymaro HSJoateHia ascTByeTt, ^^o paBenrie cetcMO- 
MexpiH caMBiMt t'^chbim'b o^pasoMB CBaaaHO cb BonpocoMB o6b onpeA'fejreniH 
a^co^iomHhixz, ucmuunuxz ajreMeHTOBB ABnateHia tohkh 3eMH0H noeepxHOCTir 
BO BpeMfl seMJieTpaceHiH hjih npn npoaBjeniH pasHBixB ApyrnxB ceiCMHaecKHXB 
HEJeeiH. Ha axy CTopoHy Bonpoca bb npesKHce Bpeina Sbijio oSpamiaeMO oaeHB 
MEJIO BHHMama, TaKB KaKB SOABineK) aaCTBH) AOBOJIBCTBOBaJIHCB paSCMOTp’fenieM'B 
omHOcumeAhuato ABHaceHia Toro hah neoro Tnna ceHCMorpa«»a no OTHomeHiio 
KB noBopxHocTH BBMJiH, H, Ha ocHOBaHiH TaKoro HaSAiGAaTOJiBHaro MaxepiaAa, 
H A'^JiaAHCB yace cooTB’feTCTseHHBiH BaKAioHieHiH. Ho TaKofi nyxB, ohobhaho, co- 
BepmeHHO HeiipaBHAOEB H MOaceXB, KaKB MBI yBHAHMB AH-JIBHie, npHBeCXH KB 
coBepmeHHO HOB-fepEBiMB BBiBOAaiMB. panioHaABHaro HayieHia pasAHHHBixB 
ceficMHHecKHXB HBAeniH, naAO, oxb noKasaiiiH iipH^opoBB, nepexoAHTB BcerAa 
KB HCXHHHBIMB ABHateHiHMB HOBepXHOCXH SeMAH, xaKB KaKB XOABKO Ha 3X0MB 
oyHAaMBHX'fe H MoryxB ocHOBBisaxBca AaABH'feHmie ycnixH ceHCMOMexpin. 

HsM'fcpHxeABHafl nacTB ceficMOAorin, a hmchho ceficMOMexpia, ca’^ahab 
xaKie rpoMaAHBie ycn-fexH h xaKB dBicxpo noABHHyAacB BnepeAB, toabko cb 
Toro MOMeHxa, KorAa ona ycBOHAa ce6'fe hhcto ^usunecnie Memodbi HSCA’feAO- 
Bania h pasBHAa cboio HHCxpyMeHxaABHyio aacxB, oco6eHHO-me xeopiEO pasAHH- 
HBixB ce:HCMHHecKHXB npH^iopoBB, HOKOioniyioca HenocpoACXBeHHO na, ochob- 
BBIXB nOAOKCeHiaXB paaiOHaABHOH MGXaHHKH. 

Bbihchhmb ceS-fe xenepB ocHOBeyio nocxaHOBKy Bonpoca. 

BoaBMCMB Ha noBepxHOCTH seMAH 3AeMeHxapHyK)nA0in.aAKy/S'(cM. nepx. 38) 
M noM'fecxHMB ea net HanaAo CHCxeiviBi uenodeuoiCHuxZj npaMoyroABHBixB Koop- 
AHHaXHBIXB OCeH X, «/, 

OcB ^-OBB HanpaBHMB BepxHKaABHO BBepxB, OCB ic-oBB KB clBopy (iV), a 
OCB 2/-OBB KB BOCTOKy (JE). 

npH ABHBEEeeiHXB nOBOpXHOCXH 3eMAH 3Ta HAOmaAKa MOJKeXB HM-fcXB 6 pa3- 
AHHHBixB ABHacemt: BO-nepBBixB, xpn cM-imema napaAAeABHO ochmb koopah- 
HaXB, BeAHHEHBI KOXOpBlXB MBI 0603HaHHMB COOXB'fexCXBeHHO Hepe3B iC, 0, H 

xpH BpameHifl okoao x'fexB-Hte ocen Ox, Oy, O0. BeAHHHHBi yrAOBB noBopoxa 

MBI 0603HaHHMB COOXB'fexCTBeHHO HCpeSB (p, H HpEHOMB MBI SyAOMB CHH- 
XaXB 3XH BeAHHHHBI DOAOJKHXeABHBlMH, KOPAa, CMOXpH BAOAB OCH KB HaHHAJ 

KOOpAHHaxB O, Bpamenie coBepmaexcH no aanpaBAemio ABnateHia nacOBOH 

-CXp’feAKH. 
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KaJKABIH HS’B 3THXTb IIieCTH aJIGMeHTOETb ABHHteHia nOHBbI GCTb H-feKOTOpaH 

oyHKDiifl BpeMeHHj nanp., 

(c = f{t), (1) 

a noTOMy, ecjiH mm mejiaeMi. bi> to’?hocth nojiy^HTb h BoacTanoBHTb ABHJKeaie 
nO’IBBi, TO ;^OJIBKHbl HM^b paBJlSTOblXT. CeHCMOrpa«i>OB'b, Tpn AJJfl SaOHCH 

TpexT. CM-^meHiH h Tpn sanHCii Tpexi. BpameniH. 


HepT. 38. 



KaJKAbiH TaKofi npH^opB fl;aeTT> onpeA'feJieHHyio saimcb, npa KOTopofi ocbio 
aCcn.Hcc’b cjryaECHT'b ocb BpeMeHB a cooTB-feTCTByioDot.aH op;^HHaTa kphboS 
ecTb H-feKoropaa BejniaBHa, Hanp. xapaKTepasyioinaa co6ok) OTKJiOHeHie npa- 
6opa OTT. cBoero HopwcajiBHaro nojiOHceHia paBHOB-fecia npa noKoamenca soMJi'fe. 

^ ^aeTT. aaMB omuocumeMHoe nepeM’fcineme npnGopa no OTHoracHiEo kt* 
noBepxHOCTH seMJiii ; OTa BexHantia ecTb xaKHte aiiKOTopaa <c*yHKaia BpeMena t, 
nanp., 

(2) 

SaaaeHie axoft <i»yHKn;iH uaevbcmuo jno5oro MOMeaxa t nax. cooxB-feTCxey- 

lomeH ceUcMotpaMMu mh aanacH npaCopa. 

OcaoBeaa aa^aaa cefiCMOMexpin n aaKjnoaaexca HMenao b% tom-b, axoSbi, 
no H3B'fecTH0H <E>yHKn.iH ^ = F(t)^ nanxEc neaaBi&cxHyK) <E*yHKniio x == f(t) aa 
Bce BpoMH Koxe^aaii noaBbi h npn xomb oxa'feJbHO KaacAaro nax. mecxH 
ajieMenxoBTb ABHatenia. 

IIocTaBJieHHaa bb xaKon o5in;eH <PopM'fe ocHOBnaa aa^ana ceficMOMexpia 
npeftcxaBjifleTB co5oio BecbMa 5ojrbmia, xoxa, noatajiyfi:, n npeo;i;oji:HMbia Tpy^;- 
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HOCTH, TO BT. TBKOM'B 06 lIl.eMT> BOnpOCT. OTOT-B BB HaCTOflmeH CXaAiH 

paaBHTia cencMOMeTpiH iiotth HHKorAa ne xpaKryeTca. 06 i>iKHOBeHHO orpaHH- 
^HBaiOTca pascMOxp'feBieMB tojibko xpexB CM'fenj^emH, xaKB kbkb Bpameeia, npn 
AaJiBHBixB seMxexpaceHiaxB, kbkb mbi jehahihb AB.JiBine, BpeaBBiaaiiHO hhx- 
xoacHBi; KpoMt Toro, orpaHnaHBaiorca HayaenieMB tojibko t'J&xb ABHateHiia 

nOXBBI, KOXOPBIH HM-feECTB BBHO BBIpaHCeHHBifi CHHyCOHAaJIBHBm XapaKTOpB, OT- 
B'ixaioiii.it saKOHainB rapMOHHaecKHXB KOJicSaaiH. 

Tojibko bb p'feAKHXB, HCKAioBHxeABHBixB, cjryaaaxB, H'fcKOTopBie cetcMO- 
Aorir, KaKB, HanpHM-fepB, 0. K. IIoMepaHaeBB, Arnold sauBMaxHCB Bonpo- 
coMB o BoacxaHOBJieBiH <&yHKni 0 f{t) no BaAaenoH <E>yHKniH Fit) Axa onpe- 
A'fexenHaro npoMeacyxKa speMenn, no yate hxb HBCJi'^AOBanin cb AOCTaxonnoH 
oneBHAHOCTBK) noKaaBiBaioxB cb KaKHuan xpyAHOCxnMH xaKaa saAana conpaBKena. 

Ho, ecjiH-dBi Aa»te yAaiocB noJiynHXB, nanp., x KaKB 4>yHKii;iio otb xo 
x'feMB caMBiMB SBAana ne dBiJia-6Bi eipe, no cyipecTBy cBoeiwy, ncnepnana. OcxaBa- 
jiocb-5bi eme anajinsHpoBaTB KpHByio x — f{t)^ onpeA'fejrnxB en cocxaenBie bjic- 
MonTBi, HaHXH HMOBHO xy cHCTOMy BOAHB, KOTopaa ee odycAaBAHBaexB H onpe- 
Aii-aHTB sax'^MB cooxB-fexcTByiomie nepioABi, aMnjraxyABi, nanaABEBia «>a3Bi n 
Koe<&^Hn,ieHTBi saxyxanin. /I^o xaKoro HcnepnBisaiomaro ptoeHia sonpoca co- 
BpeAfennaa cencMOMexpia eipe onenB AaJieKa; ona orpaHHqnBaexca noKa pascMO- 
xp-fenieMB jinraB npocxifeBraHXB cjiyqaeBB. Ho n bb axon, Soji'fee ysKofi, odjiacrn 
HBCJi’feAOBaniH npeACXOHXB erne oxchb mhofo padoxBi, otb Koxopon mobkho ojkh- 
AaxB MHoro BantHBixB xeopexHxecKHXB n npaKxnnecKHXB pesyjiBxaxoBB. 

T-fe mecxB ABHatenirt hoebbi, o KOxopBiXB roBopnjocB panBrae, MoryxB 
BCxp-fexHTBca, ne tojibko npn MHKpoceincMHHecKHXB ABBSKeniaxB, BBiSBan- 
HBixB OTAajeHHBiMH seMJieTpHceHiaMH, HO H npn MaKpocencMHaecKnxB aBJie- 
niaxB, nadjiioAaeMBixB bb anHn.eHTpaALHBiXB odjacxaxB. Hsynenie nocji'feAnnxB 
MOffiHO, npHHnnniajiBHo roBopa, ocnoBaxB na npnSopaxB xoro-ate xnna, kekb 
T i&, EOxopBiMH nojiBsyiOTca Axa nscA'feAOBaiiia MHKpocencMHnecKHXB ABBJKenit, 
HO npn ycAOBiH MeHBmen ayBCXBHxejiBHOCTH h ocoSchho npoxHOH KOHCxpyKiriH. 
Hocji'feAHia ycAOBia npaKXBHecKH He xpyAHO ocyn^ecxBHXB. 

PeaABHoe cyme ctbobh Hie thkhxb mecxH ABHaieHifi noHBBi AOKasBiBaexca 
HenocpeACTBeHHBiMH HadxioAeHiaMH, 

Hanp,, nsB-fecTHBiH bhatj aojihhbi p-fcKH Neo bb neuxpajiBHOH HnoHin (cm. 
pHcyHOKB 39) bo Bpena seMJiexpaceHia bb Mino-Owari 28/X 1891 roAa 
acHo H3o6paHtaeTB naMB BepxHKaJiBHoe h ropHsoHxajiBHoe CM-femenie noxBBi, 
npHHeMB HOCAtAHee MomexB, KonexHO, 5 bitb BcerAa mbicachho pasAomeno no 
AByMB BsauMHO nepneHAMKyAflpHBiMB ochmb. Bb axoMB h anaAorHHHBixB cAy- 
naaxB mbi hm'^cmb A'fe*®o cb ocmamoHuuMU CM'femeniaMH noasBi; npH MHKpo- 
cetcMHqecKHXB-me HBAemaxB mbi Bcxp'iqaeMca cb KOAeSaxeABHBiMH ABBme- 
HiHMH noHBBi GKOAO H^KOxoparo OHpeAi^AeHHaro noAOJKeeia paBHOB'fecia. 
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Bpameme ajreMenTa noBepXHOcra S okojio o 
H toxopowy HaKjrony noBepxnocTH seMjra, okojio 
ocH Bpamenia, a noxoMy axHMX. xanaan. Bpain;en 
HOBX> (Neigungswellen). 


PHcyHOKt 39. 


CymecxBOBaHie oneiiB saM'txuBixx, HaKjroiioBx,, no Kpannefi Mipi bb ann- 
EieiixpajiBHot oSjiacxn, acno AOKaswBaexcn <i>OTorpa<i>iet cx^Aa cencMnnecKon 
BOJiHbi na nanocHOMx, rpynxfe na yJIM^■fe Mission Street bx. S.-Francisco okojio 
Hotel des Postes bo Bpena HSBicxHaro seMJiexpHGeHia 18 /IV 1906 ro^a 
(cm. pHCyHOKX. 40 ). 

CyipeoxBOBame BpaipemiH okojio BepxHKajii.HOH och npn Aajii>Hnxx> seMJie- 
xpaceHiflxx> ne Sbijio eme odnapyaceHO, Aa, no Bcefi B’fepoaxiiocxEi, xaKHXTb Bpa- 
meein BOBce n ne dEiBaexx>, ho bx. anmieHxpajibHbix'i. odjiacraxi. TaKOBbin 
neCOMH'fellHO HHOPAa HM'^IOTB M'fecxo. 

OpnrHiiajibHbiH noBopox-b Bepxnefi nacxn: naArpodiiaro naMnxHHKa* bx> 
Chhataf'fe (cm. pncynoKb 41 ) bo BpeMH AccaMCKaro seMJiexpaeeHiH 12 / VI 
1897 roAa yKa3biBaexx>, KaKx>-6yAxo, na ObiBinee CHJibHoe Bpamenie noxBbi, 
yBjeKHiee codoio ociioBaHie naMaximKa. 
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Ecjih npoTHBi. yd^AHTejiLHocTH axoro npuM-fepa h MoacHo BoapasHTB, hto 
taKoe Bpameflie Morjio Gbitb BLiSBano h ropHSOHTajiBHbiMx, CM^meHieMb noBBbij 
ecjiH GeHCMHiecKifi yAapi npnmejicfl ee na npo3Kn,iio penTpa TaatecTH nawaT- 



HHKa^ Ha njiocKocTB ropEBOHTa, TO cji'feAyioin.iH pncyHOKb 42, npjeACTaBjra- 

rontifi C 06010 BopoHKoo5pa3Hoeyrjy(5jieHie noHBBr BTE> Rowmari BO BpeMAToro-Hce 

AccaMCKaro seaweTpaceHia, ne ocxaBiaeTTb yase HHKaKoro coMH'fcnia bt. tom-b 
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HTO BpameHia noaBbi okojio BepTHKajitHOH och, opHCHJibHBixTbseMJieTjDaceHiHX'B, 

A’feHCTBHTeJILHOj HHOrAa HM'felOT'b M'feCTO. 

/^OKasaBinir, TaKHM-t o^pasoMt, peajibHoe cymecTBOBanie mecxH ajicMen- 

PlICyHOKTE. 41 . 



TOBTb ABHBEceHifl HoaBbi HpH seMJieTpflceHiax'b, nocMOTpBMx> Tenepb, KaKHM'b-me 
oCpasoMT, MoasHO onpeA''£jiHTb hs-b na^JiioneHiH a^coJitoTnyio BejiHqiiHy TaKHXB 
ftBHJiteiiiiH. 
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pHcyHOKi. 42, 
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Mbi BOSEMeMi. AJia 3Toro KOHKpeTHbit cjiyvcai ropHsoHTajiLHLix'B CM-feme- 
Hifl noHBBi. 

IIpeACTaBHMi. ceS'fe ropaaoHTaJiEHyK), CTeKJiflHnyio, 3aKonqenHyio njiac- 
THHKy, eenocpeACTBeiiHo CBABaHnyio C'b noBepxHOCTBio seMjrn, h KaK0H-HH6yAB 
HenodeuoKHUu Morymifi 'qepTHTB na oaea’geHHOH njiacTHHK't, ho othioab 

He CBflSaHHBlH C'B aGMJieH, a, HaO0OpOT1,, HeHSM-tHHO CKp-feMeHOBIH Cl. uenod- 
eUQfCHOii CHCXeMOlH KOOpAHHaXHBlX'B ocet ££?, y, Z. IIpH rOpUBOHTaJIBHBIX'B CMife- 
in.eiiiHX'B noxBBi, mTH^r-B btotb SyAeT-B BBiqepxEBaTB iia cxeKJiHHHOH HjracxnHK'fe 
KpHByK), KOXOpaa 6yAexX> BX> XCHHOCXH COOXBi^TCTBOBaXB HCXHHnBlMX> rOpHBOH- 
Taj[BHBIMX, CM'femeeiHM'B HOHBBI, KOTOpBlJI H XpeGyCXCH OHpeA'fejIHXB, HO CX> TOH 
xojiBKO pasHHHefi, qxo, kofah, nanpHM'fep-B, rioeepxHocxB sgmjih cmIjcxhtch 
B iipaBo, mxHcHXB Ha HJiacxHHKi oxomagti. Ha xaKyio-Hce BejrHqnny BJi-feBO, h 
H aoSopo'f'B. 

Ho XaKOH HenOABHHCHBl]^ mXH<3>TX> BH-fc SGMAH H 
HHX'fcMTb C'B HGH HG CBHBaHHBIH HGABBH, KOHeXHO, 
npaKXHxecKH ocymecxBHXB. CnpanjHBaexcJT, xaKHMX* 
o6pa30Mx>, KaKx-BEte bosmohcho, npH noMomw npH- 
SopOBH, yCXailOBAGHHBIX'B y HOBGpXHOCTH BGMAH H 
HGHSM'feHHO C'B HGH CBHSaHHBIX'B, HOJyXHXB UCmUH- 
Hbta CM'feHj;enifl hohebi oxiiocHTejiBiio iiaraeH neno- 

ABHJKHOH CHCXGMBl KOOpAHHaxnBlXX> OCGH? 

Cx> uepBaro BsrjiflAa MO>Kex'B iiOKaaaxBCH, 

Hxo 3'ra 3aAaqa coBepmenno iiepasp'IiuiHMa, 'raK'B 
KaKi> MBi Bx> cocxoaniH HSM'hpaxB xoABKO omnocu- 
me/ihmiH nepeM-femeHia npnSopa no oxHomeiiiEO k-b 

HOBepXHOCXH aeMJtH, HO Ha CaWOMX, A'fe-Il'fe, RaK'B MBI 
yBHAHM'B AaJiBrae, aiiaAH'rnqecKafl MGxaHHKa Aaex-B 
biioahI; onpcA'feJieHuoe h cxporoe p'fememe nocraB- 

JiGHHOii saAaHH. 

npeXc'raBHM'B ceS-fe a-hh axoro xaHtejiBin, mg- 
xaiAHHecKii^ mapx, A (cm. qepx. 43), noAB'fcmeH- 

HBlIi Ha HHXH B'B TOaK'fe O H CHaCJKGHHBlH CHHSy 
OCOSbIMX) mXH<C»XOMX>, HHHCHlt KOIien.X» KOTOparO 
MOHtexB qepxHXB Ha aaKonnenHOH, C'reKJianHOH njrac- 
XHHK'fe. XaKOH npHSopB HBAHGXCH np006pa30MX> BC'feX'B CeHCiMOrpa<E>OBTE>, npGA- 
iiasnaqeiinBixx. ajih perHcxpanin ropnsoiixaJiBHBix'B CM-femeiiifl iiohebt. 

Ha npHAaraeaioM'B qepxeac'fe npeAcxaBJieH'B, BM'fecxo CTeKJHiHHOH hjihcxhhkh, 
BpanAaioHHHCH Bajix. HH oco6aro perHcxpnpuaro aiinapaxa. Ba.a'B o6THoyxx> 
rjifliin.eBHroH 6yMaroH, noKpBixoi xohkhm'b cjioeMX. caiKH, a-Jo iianecGHiH koxo- 
paro iiojiBsyio'rcH hjih rasoBBiMH iiojkkom'b, hjih itepocHiiOBoft, mh hcg ckh- 
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nH^tapHOH JaiVinOH CT> niHpOKHW'L ^HTMeMl., AaiOm.HM’B 0(5HJIbH0e KOJlH*ieCTBO 


caatH. 

TaKOH ^uamecniu uanm-uum paB^IO^'£HeH■I,, bt. oxHomeHin coScxBeHHaro 
nepioAa KOjreSaHia T, MaaxHHKy MaxeMaxHqecKOMy, HMtiomeMy onpcA'feJieeHyio 
Many npaaeMB bch Macca MaaxHHKa BBJaexcfl KaKx>-6Bi cKOH^eHTpHpoBaHHog 
BTb o;i,Hot ToaK'fe, KOTopaa HaswBaexca Kauauiu^ a cooxBifexcxByiGmee 

pascTOffHie I stoh xohkh ao och Bpameeia O npueedeuuou dAunou Maarnuuna, 
rrpeACTaBHMB ceG'h xenepb, qxo noBepXHOCxjb seMJiH, BM^cx'fc cx. ycxaao- 
BJieHHBiMT> Ha HcS BpH^opoMx, nojyHHXT) ouesanHoe CM-femenie BnpaBO, npaaeMi, 
BejTHHHHa axoro cM-feineHia nycxB ey^ext x, Ha xaKyio-ate BeJiH^Hriy cM'fecxHXCH 
BnpaBO H CTGKJiaHHaa njiacTHHKa mh perHCTpnpHBiH annapaxx., a xaKace 
H BepxHHH xoHKa no^Btca axoro npocxoro BepXHKajBnaro MaaxHHKa O. 

Ho, BB CHJny ocHOBHoro saKoea HHeppin, n.eerpB Kaaaeia iipH^opa, bb 
K oxopot Mbi MBicjieHeo H npe;i,cxaBJifleMB ce6'fe bcio Maccy cocpeAOToaeHHOH, 
ocxaHexca Ha Md&cx^fe, a, BCJ'feACXBie axoro, Koiren;B B nnuiymaro mxa^&xa nepe- 
M'J^CTHxca, no omHOmeniio cmeKASinnou nAacmunurb^ BX'feBO, 
Hepx. 44, 0, ecJiH Bibi o5o3HaHHMB pascTOHirie B AO OCH BpameHiH ne- 


ox. o' 



_ I. , 

°j \ B ..-B 
\ 


pesB i, TO BBJiHHHHa OTHOCHxejTBiiaro CM'fenAemH niTH«>xa Ha 
njiacTHHK'fe ^ BBipasHxcfl cji'feAytoin.HMB oSpaaoMB: 



OTCiOAa HaXOAHMB 



(3) 

(4) 


^'IficxBHxeAEHO, H3B ca'feAyioniiaro qepxeiKa 44 bhaho, 
Hxo, KorAa TOHKa npHKp'fenAeniH MaaxHHKa O h xoHKa B im 

nJiaCXHHK'fe, KOTOpaa COOTBfexCTByeTB nOAOJKOHilEO paBHOB'JiciH 
MaHTHHKa, nepeM^CXHTCB Bnpaso Ha BOJIHHHHy X COOXB’fcx- 

CTEGHHO BB TOHKH O' H B', HOHxpB KanaHifl npn6opa O ocxa- 
HOTCH Ha M'fecT'fc, a KOHen,B rmniym,aro nepa nepeM'fecxHxcH 
bji 4 bo bb B^, xaKB nxo oxnocHxeABHoe nepeM-fememe raxHoxa 
na HAacTHHK'fe CyAexB B^B' — 

06 o 3 HaHHBB yrojiB OOO' = B^^ O' B' nepesB a, rA't « 
BcerAa ohchb MaAan BejiHHHHa, 6yAeMB hm^xb: 


HAH 


^ = Za, 

x = lcc 



HTo H xpefi^oBaAOCB AOKasaxt. 
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HTaK'fc, MBl BHAHMT), HTO, 3Hafl BeJIH’JHHBI ? H jy, H HSM-fepSH OrHOCHTCJIb- 
Hoe nepeM'j&menie npaSopa mojkho oiipeA'feJiHTi. ticmuuuyio sejiH’iHHy eueaan- 
nato cM'fcin.eHiH no^Bbi x, 

B'h 3T0MTb CJiyqa'fc mbi BOcnojiBSOBajiHCB npHEaHnoM-B HHepaiH, 'itoSbi ocy- 
iii.ecTBHTB Ty HenoABHBKHyio TOEKy, He CBAsaimyto khkij-^bi cti seMJieH, KOTopaa 
HaMT) dBiJia HyjKHa, axo^bi sanHcaTb hcthhhog ABHJKeeie noaBBi. Bib aarjiificKot 
TepMHHOJoriH xaKaa TOHKa HasBiBaeTCH the steady point. 

Ho roBKa C MomeT'B caaTaTbca HeDOABHHKHOH tojibko bij nepBBifi MOMeHT'b 
ABHacenia noBBbi. 

Ecjih cc npoAOJTBKaeT’b m^hbtbch ctb xe'ieraeM'b BpeMCiiH, nepexoAa, iianpii- 
M'fepx, HSt nojio>KHTeJiBiibixx» BHaaeiiit Bt orpHnaTejibeBia h Hao6opoT'b, ro 
TOHKa G lie ocTaeTCH 6orfe nenoABHaniot, a ManTUHK'b nocTeneHHo pacKaaaexeH 
H caiuTb npHAOTTb Bb ABHHceiiie. 

TaKHM-B odpaaoMb, ABHacenie KOHpa mTH^&Tal? npeAcxaBJiaerb coUoio yace 
pesyjbTaTX. coBOKynHaroBJtiHHia AByxb ABH^i^eein, a HMeHHo, HCTHimaro ABBtace- 
Hia 3eMjHj KOTopoe TpedyercH onpeA'fe-HHXb, h codcTBeHHaro ABHatemH npa^opa. 

HtoSbi nojiyaHTb KaKb «»yHKi],iio BpeMCHH t, nejiBsa yate nojBSOBaTBcn 
HenoABHJKHOH nJiacTHHKO#, a haao HOCJi'fiAHeH: npnAaTb paenoM'fepHoe nocxyna- 
TeABHoe ABHJKeiiie bte, iianpaBAeniir nepnenAHKyjHpHOMb hjockocth KOAeSaHia 
MaflTHHKa. 

npoine Bcero oto AOCTHraeTca iipH homoiuh perncTpupiiaro, ii,HJiiiHApH*ie- 
CKaro Sapadaiia, o()BepiiyTaro saKoiixeHiioS GyMarot n paBHOM'fepno Bpamaio- 
marocfi, npH noMoipH ocoCaro nacoBoro MexaimsMa, BOKpyrb csoen och. ripn 
axoMT, KOiieniT. mxH«i»Ta i? AOAJKeHX. nepeM'fcinaxBCH napaAAeABHO npoH 3 BOAa- 
mHMx. nHAHHApa, a, aab OTM'fexKH BpeweHH H HjAeBoro .noAOHceein npi 6 opa 
(lipH paBHOB-feciH), MOJKHO, HanpHM'ip’bj BOCnOAbSOBaXBCfl OXA'fejIbHOH eyieBO^ 
AHUieii, BBlXepHHtBaeMOi neilOABHHtllblM'B UITH<l>XOM'b, Fia KaKOBOH AHHin H MOatHO 
A^lJAaxb oxArfexKH BpcMenH "giepesb oripeA'^AeHHBie npoMejKyxKH BpeMeiiH, Hanpa:- 
M'fep'b, ’gepesb Ka>KAyio MHnyxy. 

axoro MOJKHO BocnoABSoBaxbca iiedoJibtuHMb aAeKxpOMaraHXOMb, B'b 
KOTopoMx. xoKb saMBiKaexcH aepesb onpeA'fcAeHnbie iipoMeacyiKH BpeMeea, npH 
HOCpeACTB'fe OCOd&lXb KOHXaKTHBIX'B XaCOBTb, H KOXOpbli OXTflrHBaeTb, Ha OAHy 
HJH AB'^I CeKyHABI, HenOABHHtHblt mTH^^Tb Bb CTOpOIiy. STHMb CnOCOSOMTb 
oaeHB AerKo noAjHHTB xpeSyeMBia oxM'fexKH BpeMeim. 

TaKHMb odpasoMb, KpHByio AerKO mohkho nOAyHHXB H3b naSAio- 

ACHiH. 

SaAaaa, cb MaxeMaxHHecKOH xoaiCH sp'^fenia, cocTOHXb Bb xoMb, axofei Bb 
BBipaateiiiH <i>yHKn.iH F{t) BbwfejHTb x'fe xAetibi, Koxopbie saBHCHXb oxb co5- 
cxeeimaro ABHHteaia npadopa h ocxaBHXb xoaeko xfe, Koxopwe odycAaBAHBaioxcfl 
HCXHHHbiMb ABHHceaieMb noaBbi, 
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Keki. aro npaKTH^ecKH ocymecTBHXB mi>i yoHAHM-fc bb cj'feAyiom.eH 
rjaB-fe. 

OcoSeHHO HHTepeceHX) cjiy'iatj Kor^a ABHateHie do’ibbi nMieT-B npaenjib- 
HBit euHycoHAajiLHBit xapaKTepii, nanpHM'fep'B, 

a; = a;^smG29if-t-S), (5) 


rA'fe cc^ ecTB HCTHHHaa aMHJiHTyAa CM’femenia no'iBbi, a 8 — naHaiBHan «3>a3a, 
npH’qeM'B nojHBiH nepioA'B KOjreSaeiH noHBBi CBasauB cb KoinaecTBOM-B p 
cooTHoniemeM'B 



27 r 

P 


( 6 ) 


Co5cTBeHHoe ABHaieHie MaaTHHKa, npH MajiBixT> y^ax-B OTKioHeniH, HM-feeTB 
TaKace CHHycoHAaJiBHBifi xapaKrepi., npHaeMt noAuSiu nepioATb ero i^OAeSanii 

T BBipaSHTCB, KaKX ETSB'feCTHO HB'B MeXaHlTKH, <E>OpMyJIOH: 

. . (7) 

IIpH HaJinqia rapmoHHqecKaro ABHaceniH doibbi, onpeA'^^Jiaeinaro ypaBae- 
HieMTb (5), AaHHBiH BepxHKajiBHBiH MaaxHHKX>, GjiaroAapa BJiiaaiio coScTBenHaro 
ABHHteHiff, He onHraexx. Soj'fee na perHCTpnpHOMx SapaSaa'fe npocxyie cany- 
coHAy, HO 6oA’fce cjioatByio KpHByio, paaiviaxii Koxopofi saBHcax'B, ne tojibko otb 
KOHCX pyKTHBHBlX'B OCOSeHHOCXeH npH5opa (BeJHHHHBI I H L), HO H OXX. BCAH- 

T 

HHHX, H HJIE, TOHH'fce FOBOpH, OXT, OXHOniGHifl =i U. 

Ebijio-6bi coBepmeHHo omadOHHo cyAHXB o BejaqHH'fe aianAHTyABi hcxhh- 
iiaro ABaaceHia hohbbi npaMo no BeAaanHaivi'B pasMaxoBH BepxHKajiBHaro 
MaaxHHKa na perHcxpHpHOMx> 6apa5aH't, TaKX) naKTh MoryTT} 6bixb cjiynaa, 
TA'fe, npa oneHB BiaJEix-B BejiaHHEaxTb pasMaxa npaSopa 6jfl,jT'h rpoMaAHBi 
a, HaoG'Opox'B, rA'fcj npa saaaaxejiBHBix'B BeJiHHBHaxx> £ 17 ^^, pasmaxH 6yAyTx» 
OHeHB MajieHBKHiaa. Ha aejianaHy pasaaxa npaOopa, KpoM’fe BJiiaeTia bx» 

T 

BBICOKOB M-fep-fe a BeAHHHHa OTHOmeniH U~-^‘ 

Ecah u 6ab3ko Kt 1, T.-e nepioAX* ABaatenifl aoHBBi djasoKi. kx, peso- 
nancy c-B nepioAOMi. coCcxBeHHaro ABaaceniH npaSopa, a iviaaxHHK'B ne HM'fcexx* 
saxyxaHin, to, npa MaABixxi BeABaanaxii Moryx'B nojyHHXBca rpoMaAHBie 
pasMaxB, a, Hao6opoxx>, npa BHaaaxeABHbixB BejaxaiiaxT, a SHanaxeABHBixx* 
BeABBHHaxX) u, T.-e npa MeAAeHHBixt ABHaceHiaxxj aoHBbr, pasaiaxa apaCopa 
MoryTx> 5 bixb oneab MaAbiaia. 
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3 to oneHt jierKO noKasaTB npH noMomH He6oJi&moS nojiBHHiHoi njiar- 
oopMBi, Ha EOTopofi ycTaHOBJieHi> npocToii, MajreHbKiii, BepTHKajitHBifi MaHTHHK'B. 

^asaH pyKOH ;i;BHaKeHie nJtaToopM'fe bb pHTMt ct coScTBeBHbiMi, nepio- 
AOMB MaHTHHKa, AJiS >ierO MOJKHO BOCnOJILBOBaTBCa MexpOHOMOMB, yexaHOBJIBH- 
HBIMB Ha C 06 CTBeHHBlH HepiOAl* MaHTHHKa, MOJEHO, HpH OHeHB MaJieHBKHXB HM- 
HJIHTyAaX'B jI,BHHteHiH nJiaT<E>OpMBI, paCKaaaTB MaHTHHKB ;i.O OneHB ^OJBraHXB 
yrjioBB OTJioaeHiH, h, naoSopoTB, ^BHraa njraT<i»opMy Bsaai* h Bnepej^B Ha sna- 
HHTeJIBHblH BeXHHHHBI, HO TOJIBKO BB OHOBB Me^HJICHHOMB Tewnil, JierKO j6'k- 
AHTBCH, HTO MaHTHHEB OCXaHeXCH nOHTH BB BOKO-fe. 


PMCyHOKT> 45. 



Ha 3TO o^cTOflxejiBCTBO, a HMenno ea BJiiairie pesoriaHca, bb npeatnee BpeMH, 
H ^aace OTHacxH h fl,o chxb nopB, 5bijio ofipamaeMo cjihuikomb mhjio BHEMania, 

a BM'fcCTii CB T'^MB OHO HBJiaeTCfl KaHHXaJIBHblMB «»aKT0pOMB AJIH HpaBHXBHOt 
Op-feMKH HCTHHHOH aMHJIHTyABl CM^meHm HOHBBT. 

BepTHKajiBiiBiH MaaTHHKB BF>HiieonHcanriaro npocxoro ycxpotcTBa npe^- 
CTaBJiaeTB, OAiiaKO, coOoio eiii,e OHeiiB iiecoBepiiieiniBiii ceHCMnnecKiS: annapaTB. 
Bo-nepBBixB, 6jiaroj];apH CBoewy cpaBHHxejrBuo '"KOpOTKORiy nepio;i.y KOJieSaniH, 
OHB HBJtaeTCH BecBMa MaJio HyBCTBHxejiBiiBiMB npHSopoMB AJia perncTpaniH 

AJiHHHBixB BOJEHB BB TiaBHOM <i>a3£ BeMJieTpHcenifi, HO rjraBHBii ero HeAOCTa- 

16 
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TOKib aaisjioHaeTca bt, tqm%, hto oh-b MoaseT-B KOJieSaTLca bo BceBosMoacHbix'B 
aaiMjTaxB, a noroMy ohb ho bb cocToaniH perncTpHpoBaTB o^Hy KaKyio- 
HHSyjib oape^t-lxeBByK) cocTaBisiorayi© ropBaoerajiBHaro CM-femeHifl bobbbi. 


P0cyHOKi, 46. 



HacKOJBKo aaBHCB TaKoro iipocToro BepTHKaxtBaro MaaTHHKa MoacerB 
npa aoM.ieTpHceHiax'B, 6bitb woffiHOH, bh^ho na-B cji'jlAyiomBX'B abjx-b pn- 
cyHKOBB 45 H 46 , npeACTaBjraion^HXB C06010 aanncB TaKoro npH^opa aa 
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HenodmKHcma miacTHHK'fe, bo Bpena seMjieTpaceHift aa ‘i»HJiHnnHHCKHxi» 

ocxpoBaxi*. 

Ha BTEXX) pHcyHKaxT. BecEMa xpyAHO qTO-JiH(>o pasoSpaxE. 

Bte nepBOMi. cjiyaa'fe bhaho, xxo ABHatenie MaaxHHKa coBepmaAoct npe- 
HMymecxBeHHO bb abjxb onpeA'J&AeHHEixB HanpaBjieHiaxB, bo ExopoMB-ate ciy- 
xa’i noAyaaexea oaeaB opETHHaAEHaa m KpacHBaa <&Hrypa, yKasbiBaioinas na 
xo, xxo KOHcaB namyrnaro raiBwa ABHrajtcfl no KaKHMB-xo ajLianooBHAnEiMB 

KpHBEiMB, ii»B KOxopEixB npesBEixaHHO xpyAHO BBiBecxH KaKoe-AHCo onpeA’^- 

ACHHoe saoioneHie o 6 b hcthhhomb xapaKxep-fe cooxB'fexcxByiomaro ABnaceHia 

noiBEi. 

EcAH-6bi coBpeMeHHaa cencMOMexpin Sbua 
Bbinya^Aena ocHOBMBaxbca bb cbohxb BbiBOAaxB 0 
saKAfoxeniaxB na xaKoro poAa HaOAWAaxeAbHOMB 
MaxepiaA'fe, xo ona ne AaAOKO 6bi ynwa BnepoAB. 

Bb Hacxofliuiee Bpeina xaKie npocxbie MaaxHHKB, 

HMenyeMBie nnorAa xpOMOMexpaMn, nonxn cosep- 
raeuHo yate BbiBexncb h 3B ynoxpe^AeHia. 

OAHaKO, MoacHO, npn nowomn xpeaBbixaHHO 
npocxoro npncnoco^AeHin, nepeA'feAaxb o^biKHOBen- 
HblH BepXHKaAbHBlH MaflXHHKB XaKB, nXO OHB 6j- 
AOXB KOAeSaxEca xoabko bb oahob onpeA'^AeiiiioH 

HAOCKOCTH, 3a KOTOpyiO MOatHO, BSHTB HAH HAOC- 

KOCTE MepiiAiana, hah ace haockocte iiepsaro Bep- 
xBKaAa. 

^AH axoro HEAO xoAEKo, xaKB xo noKasano na 
npHAaraeMOMB nepxeat'fe 47 , iiOAB'fecHXB xaaceAbiii 
rpysB MaaxiiHKa M ne npocxo kb BepxHKaAEHoS 
HHXH, a KB ocoSoH xBOpAoS paM& RRj pacuiH- 
paiomeiica KBcpxy, h Bepxnaa nacTE KOTopoii hoa- 
B'^mena kb mxaxHBy npnGopa na AByxB xohkhxx,, haockhxb, cxaAEHEiXB^^nAac- 
XHHKaxB AthR. 

-IIpH axoMB cnoco 5 'fe noAB'feuiHBaiiia, xaicot meaxhekb MoatexB hm'£te 
XOAEKO OAHy onpeA'feAetrayio haockocte KOAeCanit. ycxanoBHBB Aea xaKHXB 
npnSopa, oahhb bb iwepHAiaH-fe, a Apyrot bb nepsoMB BepxHKaA'fe, mojkho pern- 
cxpHpoBaxB oxA'^ABHO KaacAyio nsB AnyxB cocTaBAflK)in,HXB ropHSOHxaABHaro 
CM'imeHia noxBbi. 

Mei BHAi?AH, HTo OCHOBHOH saAaxcfi ceicMOMexpiH HBAaeTCfl onpeA^feAenie 
a 6 coAtoTHbixB aAeMenxoBB ABnacenia hoibbi. 

Ecah mei CyAewB bb cocToaiiiH onpeA'feAHxb hcxhhhbih, MaKCHMaABHEin 

15* 


^lepr. 47. 
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CM-femeHifl no’TBBi b-b Mepn^iaH'fe h bb nepsoM-B BepTHKai-fe, KOxopBia mbi o 6 o- 
BHa^HMB COOTB'feTCTBeHHO TOpGSB SCjf H IipH HepBOMB BCTynJICHiH npO^OJIB- 
HBixB ceHCMH^ecKHXB BOJHB nepBOH ^asBi (P), TO OTCK);i;a jrerKO moibkho bbi- 
BeCTH H HeTHHHBIH aSHMyTT, aOHI^eHTpa a. yCJrOBHBmHCB npHOHCBIBaTB CM-fe- 
Hi.emaM'B kb W’j h P’y s^aKB (-i-), a kb h W’y snaKB ( — ), h j^h- 
TBiBaa, npH onpoA'i&JfeHiH no ce0CMorpaMMaMB OTKJXOHeniiEr npH<5opoBB, nanpa- 
BJieHie HJTH 3 HaKB cooTEfecTByiomaro OTKjroHeHia, jrerKO BcerAa paso^paTBCH 
BB Bonpoc'6, BB KOTOpOMB H3B xeTBipexB KBa^paHTOBB npoHsomjio nepBOe 
ropHBOHTajiBHoe CM'femenie no»iBBi. 

TaKB, nanp., ecjiH cM-femenie Xy 6bM0 kb JV’y, a cwfemenie Xy kb P^’y, 
TO eM'femeEie dokbbi npn nepBOMB TOJiHK’fe ^y^oTB na PP 7 , npuHOMB yroJiB a, 
cocTaBjifleMBin HanpaBjroEieMB CM'^meHia cb MopHAiaHOMB, onpo^^'fejiHTCE, kekb 
TO BH^tHO H3B EGpT. 48, EO <E>OpMyJI'fe 


% 


tga = 



( 8 ) 


^epx. 43. 
/V 



5 


Ecjih nepBaa BOJiaa (5i>iJia bojihoh c^axia, aa axo, KaKB mm bea'^JIh 
paBBrae, yKasBiBaexB BanpaBjenie nepBaro yKJioHeHia BepxHKajrBHaro cetcMO- 
rpa«*a (nepBoe aBHaceflie EoaBBi KBepxy), to aBHMjTB anEpeExpa ^yaoTB S'TF'—-o'- 

BB Cjyaat-®e BoaHBi pa3pt®ema pr^-— a. ’ 

EcjiH-aie, nanpEM-fepB, OTpE^aTeJIBHO, a nojroatHxeJtBHO, to, KaKB 
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BH^HO HEt gepTeasa 49, mbi odatb HM-feTB 


tga 


X 


M 


X 




H HanpaBienie CM'^mema hoebbi 5y;i;eT'B BE — a hjh NE — (180° — a). 

“^epT. 49- 



S 


^Jifl asHMyTa-Hte annuieHTpa noiyEHM'B, cooTB'^TCTBeHHO BOJiH'fe eacaTia 

HJH paap'fcaKeHia, HJiH NW — a, mh-hcb BE — a. 

A6cojH)THaH BejrHEHHa MaKCHMajiBHaro ropnaoHTaJiBHaro CM-femoHia 
noEBBi noJiyaHTCfl npocxo no <i>opMyjrfe 

(9) 

Ecjih mbi, npa nepBOMi. TOJiaK^fe (P), cxyMteM-B onpeA'fejfflTB eme h afi^co' 
JiioTHyio BeiHaniiy MaKCHMajiBHoit BepTHKajiBHoft cocxaBJiflioiiiEeSi CM'fimeHia 
noEBBi TO JierKO nojiyaHTB, KaKX, to bhaho h 3X» lepTeaca 50, h ^aornymUcsi 
yroiT» BBixo;^a ceHCMHTecKoi paAiania e, no oopMyjii^ 

( 10 ) 

YrojiTj e Moncexx* 6 bitb, xaKHMx, oSpaaoMTb, HenocpeACTBeano onpeA'fejren'B 
HB'B naSjHOAeHin. Mbi 0TM'feBaeMX» axox’B yrojix> mxpiixoM'B, nocTaBJieHHBiMx> 
HaAx> 6yKBot e, h nasBiBaeM-B ero yooMT* BBixo^a ce^cMixeeKofi pa-* 
Aiapin, bt, OTJtnnie ott, ncxHtmaro yrjia GBD = e, noAx. KOxopBiMX cooxB-fex- 
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CTByiOD^il CefiCMHqeCKiH Jiyqi», Wjmit QTI) ^IIH^eHTpa^?, A'feSCTBHTeJEI.HO BCTp'fe- 
BaeTt noBGpxHOCTB aeMJiH bb M'fecTfe naSiio^eHiH S. 


HepT. 60 . 



yrjiBi e H 6 , BOo 6 m.e roBopa, a'fecKOJtfcKO OTJiH’iaioTca oahhb otb ^pyroro, 
BCJ-fejtcTBie Toro, hto aaoTB na^atomefi ceHCMHaecKofi aaepria, aecoMOH ay- 
qeMB jEjDB, OTpaaEcaeTca bb ToaK-fe B BHyarpB 3 eM:iH. T-feMB hg Mea'fee, Meacj^y 
aTHMH flByjMfl yrjiaMH aojiaiHa cymecTBOBaTB BnoJiH'fe onpeA'fe-ieHHaa saBHCHMocTB, 
KOTopaa, oAaaKO, bb HacToaiD;ee Bpeiwa, eaa.e ne BOOJiH't ciporo ycTaaosjieHa- 
Kb oSohmb 3 THMB BOBpocaMB, a HMeHHO KB onpeA^jreaiH) asHMyra ana- 
ii;€HTpa H yrjra BBixo^a ceficMaaecKol paAiapia, mm BepaeMca eme snocji'fe;!;- 
CTBia BB rjiaB-fe X. 

Saaa BGjrHaaHy Kaatj^aro b 3 b TpexB CM-femeHia, AsyxB ropasoHxajiBHbixB 
a o^^Horo BepTHKajiBHaro, KaKB ^yeKaiK) otb BpeMeaa tj Hai^eMB jierKO a 
Bejiaanebi cooTB'iTCTByjEomaxB BTopbixB apoasBOAHbiXB no t ajtn ycKopeaia, 

A 

KOTopbia SjAyTB xapaKTepaaoBaTb aaMB BejraaaHbi t^&xb chxb, KOTopbia A'ifea- 
CTByiOTB BB aBHHbixB HanpBBjieHiaxB. Saaa xpa cocTaBjia£oin.ia, naa^eMB a 
paBHOi'fc^TBy ionry K) . 

Bm-Igto Toro, HTO^Bi o^pe;^'6JIflTb ycKOpeaia, mm MorJia-6bi onpea'fejiHTb 
npoaKn;iH CKopocxa a no axaMB iipoaK^iaMB naiTH a aScojnoTnyio 

Bejaxany noxHof CKopocTH 
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Tori^a, OTBjeEaacB OTTb. Bjoaaei« KOTopsw, noBHAHMOMy, 6 oji»» 

mm '■laeTBi© mejibi bt* cpaBHeHiB: co mbi MOMseM'B npHHHTfe HHTea- 

CHBHOCTB ceficMH?iecKoS BHepiiH, npoflBjaeMOH Bi* M-icrfe Ha^aw^eHia J5, npo- 
noppionajiBHOH KBa;i,paTy cKopocra v, 

B-fc cjiyaa-fe cHHycoHAajiBHaro xapaKxepa j^BHacBaia noaBBi, BBiaHCJeidB 
cKopocTcft H ycKopeHiH He opeAcraBXfleTij HHfcaKHxi. saTpyAHenit. 

Ecjih 

sin {pt S), 





TO cooTB-tTCTByiomafl npoaKpia CKopocTH dyAexTE* 


dx 2 tc 




a npOBKHia ycKopeHia 


X 


47 r 2 


x^sin{pt-+-l). 


MaKCHwajiBHbifl-Hce, aScoJiioTHBia BejinqHHBi CKopocxH h ycKopenia dyAyxTb 


a’ 

47 t 2 

Tj,2 


npeACTaBnHT> ced-fe xeaepB, axo mbi, x^mx. hah hhbimt. CHOco(SoMTb, onpe^'t- 
AHJH BBAHaHHy ceiCMHaecKot aaepriH bi. pasAHaHhixiB xoaKaxTb, OTCTOflnatHXx. 
HeAaxeKo hah AaMe HenocpeACTBeuHO npHAeraiomHX'iB ki. anan;®E!xpy KaHoro^ 
HH^yAB BeMAexpaceHia. 

Sxy anepriio oSosHaaHM'B nepeax. I. H'£mx> OojiBme pascxOHHie A saa- 
Hofi xoaKH oxTb anHHCHxpa, tI&mx. inenBrae 6 f^enc% I. 

PacnoAaraa paAOMX. coexB'feTCXBeHHBixx. saaaeHift I h A, Moamo onpoA'i-^ 
AHTB npadAHatennyio rAydHHy h aaAerania oaara seMjexpaeeHia no npesfibi- 
aaHHO npocTOMy h HaamnoMy cnocody, na KOxopBiH Bnepebie yaaaaAX. Dutton. 

TaKx. KaKx. mbi orpaHHanBaeiwca xoxKawH, Ae}Kaiii,HMH He oneni. a^aoko 
OTX. anHHeHTpa, to mbi mojkomt., bb nepBOMx. npHSAHiKenia, npnoaTB noBepx- 
HOCTB aeiwAH aa haockoctb. 

Cx> Apyrofi CTopoHBi, xanx. KaKx.oaarx>3eMAeTpaceHiHe0KorAa ne AeJKHxx. 
oaenB xAySoKo, xo mbi npeHe5peH;eMX. h norAomenieMB ceScmnnecKofif aaeprin 
BX. BepXHHXX. CAOaXX aOMAH, XOTH, KOHCHHO, HpH atCAauiH BBlBeCXH 0OA'£e expo- 
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ryEO «*opMyjiy, nonpaBKH, — Ha KpnBzsHy h Ha norjiomeHie, — jicpko npn- 
HSTB BO BHHMaeie. Mbi npEMeM-L, TaKHMT. o^paaoM-B, HTO ceficMHqecKaa 3Hep" 
ria 1 oCpaTHO nponopHioHajbHa KBa^ipaTy paacroHHia r M-icTa Ha^JiiOAenia otb 
onara seaMeTpaceniH. 

UycTB Ha cj^flyiomeMB aepTeHs-fe 51 J£ZV npe;^eTaBj[aeTB codoio noBcpx- 
HOCTB SCMJIH, i? oaan, acMJieTpaceHiH, .S anHneHTpB, a ^ KaKoe-HH5yAi. MtcTO 
Ha 5 jno;ieHi@, naxoitameeca bb pascxoHHiH A otb E . 


HepT. 61 . 



H 


= A 2 

X=z 

A 2 -»-/i 25 ' 


( 11 ) 

^ ecTB H'^KOTopaa nocTOHHHaa. 

SaBHCHMocrb I otb onHaeHTpaaBEaro paacToaniH A mohcho iipeA^TaBHTB 
rpa^mecKH, npHHHBB Jinaiio El aa, ocl opAHHaTx, no KoropoH OTKxaAWBaioTca 
BejraHHHBi j; a jhhik) EN aa ocb adcHBccB, no KOTopoH OTKjiaABiBaioTeH bojh- 

^bhbi a. TaKHMi. oSpaBOMB nojiynHTCH KpBBaa .4PC7,AaK)maa naoHAHoe npoA- 

CTaBXeHie SaBHCHMOCXH Z otb a. ^ 

Eiiiia BaOjiojeHifl h6ckojii,khxi, CTaBnit, bt, paMHBHbixx pascToa- 

uaxi i on. ^^H^eaTpa, mo«bo boctpobtb, n 66jibinHMi, nra MoabinBimb apa- 

DJIHKeHl€Mlb, KpHBJK) 

-r=f(A). 

cooTBiTCTBeaHam BomaaHx Th A,i»oacHo Jierao oape- 

^ Meatay npoaaMb,aacKOMjH> 

oyoBHjr aaNjEerama onara H. 

ChocoS-b Dutton ’a saKjiioqaeTea, OAHaKo, ho bb stomb. 

HscjifeAyeMB CBOHCTBa kphboe Z== f (A), onpeA-iJiaeiMOH ypaBHenieMB (1 1). 
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^jra 3Toro onpeA'feaHM'B cnaiajia eejiHaHHEi ^ h 


d^i 

dA2’ 


H 


^ 

dA 


2A 


(A2-f-^2)2 


o J .L^2^AS)2_A.2(A2-I-A2).2A ^ ^ 3A2 — 7l2 

dA2 * (A2 -I- *2)4 (42 *2)3 ' 


nepsaa bts'b 3 thxt> ^►opMyji'B noKa3i»iBaeT'i>, hto ^ Bcer;ia oxpBmaTejiBHO, 
a BTopaa, axo, noKa 

A< 

v' 3 


<CO, X. e. KpHBaa oSpamena BorHyxocxtio kx, och aScE^nccx., a, npn A>> 
BorHyxoexB KpHBofi oSpamena b-b npoxaBonojoHCHyio cTopony. 

SHaxHXB bb xoaK-fe P, 


* 

VT' 

( 12 ) 


KpHBaa HM'feexB TdxKy neperH<5a hjth MaKCHMajifcHBili naKJioHB kb och a^canccB, 
HHaxe roBopa, okoao 3xoh tohkh HHxeHCHBHOcxB ceHCMHHecKOH aaeprin 6bicmpn>e 
eceto HSM'fenaexcH cb pascxoanicMB A, x. e. HsoceacxBi HanSoji'fee cGjLHSKeHBi. 

IIojioaceHie 3xofi xo^kh nepernGa coBepmeaHo ae saancHXB otb aGcojiioTHofl 
BCJiHaHHbi ceacMHaecKOH aaeprin, x. e. coBepnieaHO ae saBHcaxB oxb BCJiHaHHBi 
iiocxoaaHoS; A; noaxoiwy, ecja, pacaojiaraa AOCxaxoaabiMB aaGjiioAaxejibHBiMB 
MaxepiaxoMB, nawB yAacxca nocxponxB KpnByio I=f(A) w aanxH ea xoany 
aeperaGa, xo, aaaa cooxB'fexcxByK)my£o BeJiHanay A, xoxqacB-ate, no ^op- 
Myji^i (12), onpoA’feJiHMB h HCKOMyio rjiyGnay sajueraaia oaara h. 


§ 3- 

raasHti^uiie thhu ceifCMorpa4)OB'b, 

Hhcjio pasjiHqHBixB ceHCMHaecKHXB npaGopoBB apeaBBiaanao sejiHKo, ao 
noaxH Bcfe OHH MoryxB Gbixb apHBeAeHBi kb a-i&KOxopBiMB, BnojiH'fe OEpeA^- 
JieHHBlMB XanaMB, KOXOpBie MBI SA'feCB BKpaXU'fe H paSCMOXpHMB. npH 3 XOMB MBI 
Boodme ae Gy^OMB BAaBaxbca bb pasHBia KoacxpyKXHBaBia Aexaxa anna- 
paxoBB, a orpaanaHMCH xojibko npHapaiioMB hxb ycxpoHCxsa, ajUHOcxpapya 
nocA'feAHie cooTB'fexcxBeaaBiMH cxeMaTHaecKHMH aepTeataiviH. 

JPaacMoxpHMB caaaajia x'fe ceHCMorpa<i>Br, KoxopBie cjyataxB AJta pern- 
cxpaii,iH %0jgu30Hma/i'bHhi(cz CMfeui,eHiH noaebi. 
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UpOCTOfi BepTIIKaJIbHKi:& MaBETHHK'B. 

Tiim> npH^opa, npocTiftfneMi, ero mbi paacMOTpfcjiH yase 


Btot-b 

Bt npejo.BiAymeM'b naparpa^*^. 

’^lepx. 52 * 



^Ito^bi i)rpaHHqHTB Koaedanifl npa- 
5 opa OAHOB TOJTBKO ODpeA'^JieHHOH BJTOC- 
KOCTBK) Ka’iaHiB, MOaCHOj KaK% MBI BH- 

A'feJiH, npnS-ferHyTB k-b cnocoGy noAB-fe- 
iDHBaHifl MaaTHHKa Ha AByx'b ynpymxTb 
naacTHHKaxTb (cm. nepT. 47 ). 

O^pasHHKTb perHCTpapiizr TaKoro 
npHSopa npeACTaBJieH'B aa cj'j&AyioiH.eM'B 
"fepxeat'fe 52 . 

Sa'^^b aaKOHHeHHaH, eKJteeHHaH 5 y~ 
MaJKHaa Jicexa iiepeKHABiBaeTca 'q:epe 3 'B 
ABa BaaHKa. HnatHin BaAHK-B cjiyatHTTB 
oxxHaECKOH, a BcpxtiiS coeAHHcga'B xjx na- 
COBBIJMX MexaHH 3 M 0 MX, KOTOpBlH XJpOTM^ 
rHBaexB eyMajKHjio aenxy hoax HHUiy- 
iii,HMX iiiTH« 3 E»xoMX iceHCMorpa<E>a. TaKoe 
ycxpoHcxBO perHcxpHpHOB hbcxh o’lenB 
pacnpocTpajaeHO bx repMafiiia iipH acxa- 
THHecitHxx MaaxHHKaxx Wiecliert^a, 
CX KOTOpBlMH MBI HOSHaKOMHMCH BHO- 
CJiiiACTBiEr. 

OcB BpauACHia xaKoro sepxH- 
KajiBHaro MaaxHHKa %opU30Hma/ihHa^ bt, 
TaKx KaKx xaKOH BepxBKajiBHBifi Maax- 
HHKX MOKCTX KOJfeSaXBCH TOJTBKO BX 
OAHOH OnpeA'feAGHHOH HJIOCKOCXH, TO, 
perHcxpapiB abjxx ropnaoHTajiBHBixx 
COCXaBJIHIODAHXX CM’felD.eHm nOHBBI, HaAO 
HM'fexB Asa xaKHxx npH^opa. 

Bx H'feKOTOpBIXX THnaXX BepXHKaJIB- 
HBIXX MaaTHHKOBX, Haiip., BX BepXH» 

KaJiBHOMx MaaxHHK'fe Vi cent ini, npeA- 


exaBABHHOMX Ha cji'feAyioineMX pMc 53, 
BX H.'fejIHXX H 36 'feaKaHia Heo 5 xOAHMOCT 0 
HM’feXB ABa npiSopa, MaaxXBKX HOAB'feEQeHX TaKX, HTO OHX MOJRexX KOJI€ 6 §XBCH 
BO EceB03MomHBixx asHMjxaxx, HO pacTJieHeHie ABHJKeaia Ha AB-fe cocxaB* 
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jraiomie, Hanp., no HanpaBJtemio Mepnj^iaHa h nepearo BepxHKaja, AocTHraoTca 
nncTO MexaHHiecKHMij nyTejni.. 


PHC.YH0KTE> 5S. 



PerHCTpnpHBift uiTHttTi) bxoahtij AJia 3Toro Bt ocoSyio BsiJiKy, npHneMT), 
npn noMomH ocodBixib prnnaroB'b, naib KOToptix-B oahhi> KOJi’feHqaxBii, ^-fetcTBU- 
TCJiBHoe j^BHHienie mTH<3E>xa, pasjaraexca iia ab’S BsaHMHO nepnesAHKyjiapnEm 
cocxaBJiaiomia. 
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B-b noApoSHOCTH ycTpofiCTBa TaKoro npicnoco^Jiema mbi bxo;i;hti. hg 
6y^;eMi). Oho AOCxaTO^HO hcho bh^ho hsb upBjraraeMaro pacyHKa 54, 

TOTB-HCe DpHHC^HnB Moxa- 


i:epT. 54- 



HHHecKaro pas^oateniH abh- 
zKeHifl Ha ab' 6 cocTaBJiAfomia 
npHM'fjHfleTCfl H BB TaHtG- 
XOMB BGpTBKaJrtHOMl. MOaT- 

HBK'fe Wiechert’a, ycxa- 

HOBJrGHHGMB HB CGfiCMBraeCKOH 

cxanaiH Bx> Gottingea’'fe. 

OxOXB BGpXBKaXBHBlft Ma- 
axHHKB oxjiHHaexca cbohmb 

KOJIOCCaJIBHBlMB B-fecOMB, a 
HMeSHO OHB B'&CHXB 1 7 TOHHB 
MH 17000 KHJIOrpaMMB. 
OcymecxBJieHa 9xa rpoMaA- 
Haa Macca eji’j&AyJEom.HMB o6- 
paSOMB. BbBXB 6ojIBm0fi JKG- 
Jl-tSHBrn BEUIBHApB, BB KOXO- 

psiH HaaoateHbi oco6i>ie xa- 

aieJIBIG KBMHH CB yA'feJIBHBIMB 
B-icOJHB OKO-JO 4. 

3tOXB miJIHHApB nOAB't- 
ineHB Ha xpexB HCGJi'feseBixB 
cxGpacHaxB, KOxopBie cpas- 
HHXGJIBHO AOBOJIBHO KOpOXKH. 

BjiaroAapa axoMy, co6cxbgh- 


HBiH nepioAB KOAeSaaifl Ma- 
aXHHKa OIGHL HeBGJIHKB, a HMGHHO OKOAO CCKyHABl ; BTOXB MaaXHHKB OpGA" 
HaSHaxeHB HpGHMymGCXBGHHO A-JS pGrHCXpaBM CGHCMHXeCKHXB BOJIHB CB KOpOX- 


KHMH nepioAaMH. 


HopMajBHoe yBGJiHHGHie axoro npH^opa apoaBBiaaMHO bgjhko, a hmghho 
OKOAO 2000, XTO AOCTHrayTO CAOHCHOH CHCXGMOH nOC-l'feAOBaXGJIBHBlXB yBGAH- 
HHxeaBHBiXB pBiaaroBB. TaKOG rpoMaAHoe yBPJiHHGHiG noxpG^oBajro hmghho 
npHMiHeHie cxoab BHaaHxeJitHOH mbccbi, xbkb KaKB chocoSb perHCXpanin y 
3X0X0 npnSopa MexaHHiecKiH, — nHmyiii.HMB raTH<&TOMB no saKonHGHHOH Syiuar'fe. 

^'feicxBHXGJiBHO, nBmyiii,ee nepo BcaKaro ceBCMHHecKaro annapaxa, npa 
CBoeMB ABHJKGHiH BO BaKoiiqGHHOH SyMasKHOH HOBepxHOcxH, Bcxp'feaaexB H3- 
B'fccTHoe conpoxHBJieHie CBoeMy ABH;KeHiK) otb xpenia. Tpenie 3xo aB-aaoxca 
BGIHHHHOH OHGHB IiepGM'fcHHHBOfi H, XOTH OHO IIO CBOG0 a5COJ[K3XHOH BGJHHHH'fe 
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H Hesea^HTejiBHO, ho, TaK’L KaEii cencMorpa^w npeflcxaBjiaiOTB coSoio o^eHB 
yAo6o^o;^BII3KHbIe npH5opr>i, to 3to Tpenie HeBOJiEHO pearnpyeTt Ha ^^BHaceHie 
MaflTHHKa, HaM-feHaa H-tcKOJibKO xapaKTept ero co^CTBesnaro aBimenia, m Tj&M'B 
caMBiM'i. 3HaHHTejiBH0 ycJiojKHHa paaioHajiBHyK) o6pa6oTKy ceHCMorpaMM-B. K'b 
9TOMy Bonpocy mbi BepneMca eme Bnocji'fejlcTBiH bte* rjiaB'fe XII. 

yMeHBmeHia 3Toro speAearo BJiaHia Tpenia na npaBHJiBHOCTB aaoHCH 
npHSopoB-B H iipHxo^.HTca npH^-feraTB k-b Gojibiiihm'b MaccaME, npHHeMX, h^m-b 
S ojiBine yBejTHHeHie, rfeMB SojiBme AOJraKHa 6 bitb h: Macca. Bb 3TOMb oTHomemH 
MexaHHHecKin cnoco^B pentcTpaHiH, TpaSyiomiH, npn snanaTejiBHOMB yaeJiH- 
Henm, ynoTpefixenie 6oJiBraHXB MaccB, apeaBBiaaftHO Hey;i,o6eHB, tbkb kerb 
cooTB’feTCTByioiii.ie ceHCMorpa«dE'Bi cTaHOBaxca o^chb neyKJiioacHMH h rpoMoaAKHMH. 

npEM-feHeHie cJioatHBixB yBexHHHTejiBHbixB pbinaroBB, ocodesHO npa 
coeAHHenin naeaen pBinaroBB npn noMomn bhjiokb, kerb to, nanpHM'fepB, 
npcACTaBjieHo na cji-feAyiomeMB HepTeac'fe 55, r^^-fennuiymee neporopHaoHTajrbHO 


Hepi’. 56. 



AB — cTepHveHt npHOopa, coexHHeHHufi cte» Maccofl MaarHHKa. 

C — BiiJiKa. 

CD — KopoTKoe njie*io yBejtHHHTeJitHaro npH6opa. 

DE — AJiHHHoe » » » 

D — ocfc BpaxueHia yBej[HHHTeJiE.Haro iipH^opa. 

R — 6apa6aHX perHCxpapHaro annapaxa. 

(perncTpHpHaH hectb roptraoHTajiBHaro MaaTHHEa), npeACTaBjraeTB co6ok) eme 
H TO HeyAoScTBO, HTO, npH TaKHXB pBiTaraxB, yBeJHTHBaeTCfl BJiiame Tpema, 
h, EpoM-fe Toro, BecBiua TpyAHO naSiferHyTB MepxBaro xo^a bb yBejHTHTejibHOMB 
npH 5 op'fe. Kb TOMy-xce hith^e^tb, BXOAHmiH bb BHJiKy, HHor^a aaEXHHHBaeTCH 
H xepaeTB cbok) y^(;o 6 onOj 0 iBHatHOcxB. 

PacTJteHenie ABHateHia npocxoro BepxHKajrBHaro MaHXHHKa, Morymaro 
E0Jie6aTbca bo BceBoawoacHBixB moceocxhxb, npH noMomn paajiHTHBixB Mexa- 
HHHecEHXB npHCHocoSxeHit, .^pe;^CTaBXHeTB co6ok) eipe n to Hey^oCcTBO, hto 
HHE orjua Heibaa 5 bitb BiioxH'fe yB^peHEbiMB bb tomb, hto aanncB EasKAOH ot- 
ji.'fcxbHOH: cocTaBXHEoiii.eH BHOXH'fe HcaaBHCHMa 0 TB apyrot. Bcxi^ACXBie eenaS'feaK- 
Haro xpeeia bb paanbixB coHxeHemaxB bchehxb MexaHHTecRQXB npHcnocoSieHin, 
BnoJiH'fi B03M0BKH0, Txo jUBHaKCHie ojtHOH cocTEBxaiomeH HicKOXBRO peampyeTB 
Ha ;i;BHiKeHie xpyroH, hto BBiaoBexB HCKaateHie cemoh aanncH npHdopa. 

Teopia axHXB ceHCMorpa<E»OBB noEaabiBaexB nawB, kheb mbi bb tomb 
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ye-ljUBMGs BMOCJi'iflGTMB, ^0, Boo^inei, HpH BajiHqiH saxyxaHia h OTBjreKaacB 
HOKa 0TT& maiasia peaoHaiMiay, q^M-B jtjiEHH'fee co^CTBeHHwfi nepioit'B KOJie6aHiB 
BtaaTHBKa T, Tfemt qjBCTBHTejBH'fee oht. pearnpyeT'B na pnxMHqecKia, ropiisoH- 
mttbHBia cM*6meBia noqBM. 

Ho ;ijra xoro, qro^Bi yBejiaqaTB Ty bte* B^'fejraxi. yBejiaqouia qyBCTBHTejiB- 
KOGTH npH^opa, aaio jBexaqHTB ^Jrasy MaaxMHKa. 

TaKoi THni. oqeafa itJHHHaro, apocxoro aepTHKajiBHaro MaHXBHKa 
pocrpoein. jiTajiBaHGKaM'B ceBCMOJoroMt CaBcaai; o^hhhi. aioeiiinxap'B TaKoro 
MaaTHHKa aaxojiBxca h bx. Pocgih, aa ceHCMmecKOH CTaHaia b-l TH«i^xBG'fe. 

Ho xaKie apa^opai oqeaB rpoMOSAKH H^jeyAoSa&i b-b o^paDDteHiH, 

FopasAO npon^o AOCTarayTB yBexaqeaia coScTBeHaaro nepiO;a;a KOje^aaiiar 
apafiopa, asja'feHHB'B iiojomeHie ocRBpaineaia HacTpyMeeTa hs-b ropasoHxajBaaro 
B*!* noqxH BepxaKajiBHoe, xaKHM'B oOpasoMTb, q[T 06 &i rpys'B MaaTanKa, BaxiiCTO 
xoro, axod^Bi KoxedaTBca bx* BepxnKajiBaoa iixockocth, Koxe6axca-6Bi bi* iixoc- 
Kocxa, GocxaBxaionieH BecBiua MajiBia yroxTb ct xixogkocxbk) ropHsoaxa. 

Mbi ocymecxBHMij, xaKHM'B oSpasoMx, xaKx>Ha3BiBaeMBiH2oj>'?^owwa^fc«&m 
MaaxBHK’B, K'B paBCMOxp'feaiio Koxoparo mbi ceaqacB a nepeHACMx*. 

ropHSOHxajBHBie MaaxHHKH, SjraroAapa CBoeMj ;i;jiHHHOMy co^cxeeaHOMy 
aepiojiy KoxeCaaiH, ^pe;^cxaBJIaIOTB co6oio oqeHB qyBcxBHxejiBHbie ceHCMHqecKie 
annapaxBi. 9 xhmb: MaflXHHKaMH ranpoKO noJiBsyioxca aa pa3HBixx> ceficMHqecKHX'B 
cxaHpiaxxi. 

fljia Gxamiifi, Haxoji,aiii,Hxca bb SHaqnxexBHOM'B yaajieHiH oxx ceiicMHqe- 
CKHxx. odxacxefr, npocxBie BepxHKaxBHBie MaaxHHKH ne o6jiaAaioxx> Boo^rpe ao- 
cxaxoqaoH qyBCxenxejiBHocxBio, ho b’b iiJieMcxoceHCxoBBix'B h onHueaxpajiBHBix'B 
oSjiaGxaxTb ohh MorjiH-6Bi oKaaaxB secBMa p'feHHBia ycjiyra. 


ropHSOHXaJIJ&HBlft MaaXHHKGb. 


CxeMa ycxpoHCTBa xaKoro MaaxHHKa iipeAcxaBxena aa qepxeac^fe 56. 
MexaxxHqecKit cxepjKeaB, OKaHqHBaioin.iHca AByMa ocxpiaMH A m B, 
BXOAHIPHMH B’B HenoABHacHbiH rH'JsAa, COeAHHeHB, DpH nOMOipH TBepAOt paMBi BBy 
CB xaacejiOH Maccoa M , 


OcB BpaipeHia npnOopa AJB naKJiOHeHa doab MaxBiMB yrxoMB i kb Bep- 
THKajBHOH XHHiH AZ. HoxoateHie paBHOB-fecia npa^opa cooxB'fexcTByexB caiwoMy 
H03KOMy nojiojKeHiio peexpa xaacecTH noABHataoH qacxH HHCxpyMeaxa. 

Ecjih oxbocth Maccy M bb Gxopony a npeAocxaBHXB ee sax-feMB caMot 
ceS-i, TO oaa OyAexB KOjeSaxBca ho saKOHaMB rapMOHHqecKHXB KOJieSaHiH okoxo 

OCH HJOCKXrCXH, npHaeUTB COCCTBeSETHBIH nepiOA’B 

K0Jie6aHit MaaxHHKa SyAeTi) x-feMB SojiBine, q-iMB MesBine yrojB eaKAOHa och 
npaSopa i. BaasB Maj/Bit yroxB naKJiOHa i, mojkho, xaKHMB oSpaaoMB, qpeaBBi- 
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miHO npoeTO ocymecTBHTb jiJiHHSfcii nepio^ir KOJiedaHif . Ecjih yrojrb i == 90°^ 
Tio ropnaoHTajiBHfeiH: lasaaTHHK'B iipeBpamaeTea sir npoexot BepxHKaji&HBifi, 

KOTOpbit, TaKHUtt oSpaSOM-B, MOatHO paBeMBTpBBaTb^ Jto HBBdfeCTHOii CXeneHH, KaKB 
'iaGXHBiH Ciiy^aH ropnsoHxaJiBHara MaaxHHKa. 

CM-femeHiH no^BBi, nepneHAHKy- 
jiapeBia kb bjiockocth Hepxeata, 6yAyxB 
A'feaCTBBBaxb aa xasot ropHsoHxa-iiBHBiS 
MaaxHKKB cosepnaeaHO xaKB-ase, EaKB 
H Ha COOTB’fexCXByiOmifi BepXHKaJIBHBlt 
MaaXHHKB, CB XOK) XOJIBKO paSHHHeiO, HXO 

ropHBOHxajiBHBm ManxHHKB, no Kpafinet 
Mifep'fe no oxHomemio kb ajihhhbimb ceiic- 
MHHGCKHMB BOJIHaMB, OKaHCeXCH . 3HaHH- 
xejfBHo nyBCTBHxeJiBH'fee. 

Ecjih npHA'feJiaTB kb nacc'fe ifeT nn- 
mymifi mTH«>xB, xo mohcho perncxpEpo- 
BaxB ABHHceHie npnSopa na Bpaipaio- 
ni;eMCfl 6apa5aH'£, noKpBixoMB jihcxomb 
saKonxeeHOH ^ywarn (MexaHH^ecKaa pe- 
rHCTpapifl). Ho mohcho perncxpHpoBaxb 
ABHHieHie ripH5opa h ooTHnecKHiviB cno- 
coGomb, yKp'fenHBB bGjihbh och Bpamenin 
HHCxpyMeHxa njiocKoe aepKajo, na Koxopoe w nanpasHTB iiyqeKB cb'£xobbixb 
Aynefi otb nenoABHSKHaro HcxonimKa cefea, CKOHpeaxpHpoBaBB saxtMB bcI; 
jyqH, upH noMOBAH oco5bixb HeqeBHn,B, bb oahojS na noBepxaocxH pern- 

cxpHpnaro (5apa(5aHa, KOXopBit bb oxomb caynai; oCxHrHBaexcH CB-^&xoqyBCXBH- 
xeABHot (JyMarofi (oiixHHecKan perncxpapia). 

npH ABHJKeniH npnGopa, cB-IiTOBaa xonna ^jaoxb nepeM^maxBCH no no- 
BepxHOcxH perHCTpnpiiaro HHAHHApa, napaAjejBHO iipoHBBOAamHMB nocAdfeA- 
Haro, H, nppi Bpan^enin 6apa6aHa, noAyqnxca, nocA'fe npOHBAeHia, Ha 6yMard& 
H'iKoxopaa KpHBaar, xapaKxepH3yH>ni;aH co6oio ABHaceHie rdpH30HxaABHaro Manx- 
HHKa. 

TaKOH ropHSOHxaABHBiH MaaxHHKB Ha deyxz wmauax^ 6biab ocymecxBAeHB 
Eebeur-Paschwitz’oMB h hotomb nbcKOABKo BHAOHSM'feneiiB Hecker’oMB. 

3xh MaaxHHKH A'feAaioxcH odbiKHOBeiiHO oxeHB AerKHMH; naiip-j odmi]8B'6cB 
riOABHHiHoii qacxH xaKoro MaaxHHKa, iipneaAJiejKamaro nauieH CeiicMHnecKofi 
KoMHccin, B'fecHXB Bcero toabko okoao 64 rpaiwMOBB, a HOxoMy iipHHHXBnpHM'fe- 
HflexcH yjKO He MexaHOHecidii, a onxHqecKm mcxoax* perncxpapm. 

HeAocxaxoKB xaKHXB ManximKOBB tra AeyxB mnHa.axB aaKAroHaexcH bb 
xoMB, nxo, CB TeqenieMB BpeMeiiu, uinHutBi xynHTCH, oxaero MaHXHHKB cxaHo- 
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BHTCfl MCH-fee qyBCTBHTejii.Hbmi., T.-e. OB'!. Men-fee cBoSoaHopearnpyeTtHa inajiBiH 
noHBBi; KpoM-fe Toro, npHCxynHBinHxca MaflTHHKi, MOHcexTE. 

H-fecKOJiBKO h 3 M'£hhti. h cboc HopMajiBHoe HOJioaceHie paBHOB’fecia. 

^pyroH H BecBMa cymecTBeHHbiBf ne^ocTaTOK'B MaaTHiiKOB'B btofo Tana 
saKJiioaaeTCH bi. TOMrB, ^to codcTBeHHBit Hx% nepioA'B KOJieSaHiH T saBHCHT'B 
BB oaeHB CBJiBHoS M^p-fe OTB aMnJTHTyABi pasMaxoBB npn^opa. TaKB, nanpHM’fepB, 
o^osHaqHBB ywjm oTMOHeHia MaHTHHKa otb nojOHceHia paBHOBtcia nepesB 6, 
nojryqHJiacB, na ocHOBaHin na^JiioAeHiH cb aKseMUjapoMB CeHCMnaecKOH KoMHCciH, 
cj'feAyiomafl aasHCHMOCTB T otb 6. 
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TaKoe HenocTOflHCTBO co5cTBeHHaro nepio^a KoxeSaHifi HBxaeTca BecBiaa 
KpynHBIMB HOAOCTaTKOMB 3TOrO npnSopa, SHaHHTeJIBHO OCJIOaCHBIOmHMB o6pa~ 
6oTKy ceHCMorpaMMB. 

Cji'feAyioiii.iH TUBB ropH30HTajibHaro MaaxHHKa npeACxaBjraexB co6oio Maax- 
HHKB CB oduUMZ ynOpHBlMB raXH<>TOMB BHH 3 y. 

CxeMaxHBecKiH pncyHOKB xaKoro MaaxHBfKa npeACxaBJieiiB na cj-feAyiomeMB 
BepTe3K’i& 57. 

Ha cxepaceHB AF, BM-feiomit noaxa ropHaoHxajfBHoe nojioaKeHie, naA'^xa 
xaajejraa Macca M. 

BHyxpeHHiS KOHen,B cxepjKHa MaaTHBKa OKaHHHBaexca cxaxLHBiMB ocxpieMB 
A, ynHpaK)iii,HMCfl bb HenoABBHtHyjK) BameaKy. 

Otb rpysa MaaxHHKa HAyxB KBepxy, cb abjxb cxopoHB, AB'fe npoBO- 
jroKH GJB H FB, KOXopBia saKp-fenjiaiOTca BM’feex'fe bb h noAAepacHBaiOTB 
Maccy M. 

ToaKH A M B HenOABHBEeHBI H HeUSM'feHHMMB oSpaSOMB COeAHHeHbl CO 
mxaTHBOMB npHSopa. 

OcB Bpamenia npaSopa 6yAeTB xHHia, coeAHaaiomafl toxkh ^ h a 
yroxB HaKxoHa och 6yAeTB i. 

MaaxHHKH xaKoro xHna Sbijih npeAxoacenti anoHCKHMB ccBCMOJioroMB 
Omori; y nacB ohh GoJiie HSB'fecxHw boab naaBaeieMB MaaxHHKOBB Boraa, no 
HMCHH MexaHHKa Boraa BB CxpacSyprfe, KOxopBijS: hxb nsroTOBjrajiB. 
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^epT. 57. 



pHcynoKTb 58 npeACTaBJineTB co6ok) ’^epxeJK'B naflTHHKa 
Boma CT. yBejiHXHTejiLHbiM'i. pLiqaroMTb, a pHcyiiOKT, 59 o^inii bha'i* npiidopa. 

Epn MaflTimKaxi, Boiiia macca depexca iiacTOJiLKO atiaxHTeiBHoi, xto 
M oatiio yjKe npuMtiinTB MexafiH'iecKiH cnoco^L perHcxpaiiiinr. 

Co6cTBeirasm iiepioA'i. KOjeSanii MaaTHiiKOBTb Boma iio^th coBepineeno 
He saBHCHTt OT-b aMMiafTyABi paanaxoBb. 

Bb BTHXb THiiaxb MaaTiiHKOBb, KaKb H Bb MaHTHHKaxb Ha AByxb ranHi;axb, 
cyipecTByioTb ocoSbie peryjiHpyK)ra,ie bhhtbi, ripn noMomn KOToptixb mojkho 
HBM' feiiHTB yro.iib HaKJTOHa u, peryxHpya rfeivib caiubiMb coGcTBeuHtit nepioAb 
KOjreSaiiit T, ycTaHaBJHBaxb MaaTiiHKb na Gdjbmyio hjh Menbrayio HyBcxBH- 
xejibnocTb. HejibSH, oj^naKO, xpeaivi'fepHO yBexaHHEaxi. T, Heane MaHXHHKb 
jiaexcfl OHeHB neycToixHBBiMb n xerKO nepeKH;i;i>iBaexcff. 

JKasmmuim Milne^a^ oneHt pacnpocxpaHeHHi>Te na paaii&ixb aiirjrincKHXb 
ceficMHHecKHXb cxaHHiflxb, npHHmaniajibHO hohxh imH'feMb ne oxjiPiHaioTCH oxb 
npH^OpOBb XOJBKO XXO OHHCaHHarO THIia Cb OAIIHlMb ynopHtlMb mXH<3>XOMb. 
Ohh A'feJiaioxcH xojiBKO ropasAO Jicrxe h iioaxoMy npn HHXb npaMfeiHexcH ne 
MexaHHxecKiS, a onxHHecKiS cnoco6x> perHcxpapm, ho Bb irfecKOJiBKO HiioMb 
BHA'fc, H-^liiMb paubme 5biJio yKaBaiio. A HMemio, Kb KOimy cxepjKHH MaaxHHKa 
npHAiiJibiBaexcH ysKaa ropH.^oiixajfbnafl mejib; na^x* axoii ipejibEo, no^b iipa- 

MbiMb yrjOMb Kb Hen, ycxaiiaBJiHBaexca ^pyraa, Heno^BHacHaa mejb. TaKHMb 

16 
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oSpasoM'B. Bt M-fecTi cKpein,eHifl araxi) h.bjx'b mejieH o^pasyexcH ysKit npo- 
’xepes'i. KoxopBit npoxoAnxi. cB’fexoBOH JryBx>, HanpaBJieHHBiH, npH no- 
Momn cooxB'fexcTBeHHbixTb npHcnoco^xenit, oxt oco^oi xaMnLi BepxHKajiBHO 
BHaab. IIoATb meJiaMH noM'femaexca perHCipupHbm BaJiij, oSTBHyxBiH <e»oto- 
rpa^'HxecKOH 6yMaroE- Bch axa perECxpEpnaa bbcte. npHKpbiBaexcH ocoSbimb 
amHKOMB Hae-iHcaHia npoHHKHOBeniH nocxoponnnro CB-fexa. 

TaKHMB oSpaaOMB, na perHCxpHpHOMx. ^apadaH-i noxyEaexca CB-iiTOBaH 
TOEKa, Koxopaa, npH ABHBKeHiax'B MaaxHHKa, nepeM'fcmaexca napaxjrejiBHO npo- 
HSBOAamnMB ^IrxHH;^pa perncxpEpHaro annapaxa. 

TaKOH cnocoSX) perHCxpan;iH hhkohm'b oSpaaoMB nejibaa npaanaTB ii.'fejie- 
cooSpaaHLiMB, xaRB KaKB, ecxH yate npHM'feHBXB >noporoH, onxH’iecKiH Mexo;!.^ 
perHCxpapiH, xo cJiiAOBaxo-^Bi ero ncnoxBSOBaxB bo bck). Popaa^o n-fejiccoo^- 
paaete 5Bijro-5Bi npHMifeHHXB pante onncaHHBiH cnocoS-B perHCxpapia, a hmchho, 
HanpaBHXB jiy^x. CB'fexa na MOCKoe aepKaxBpe, npHKp^fenxenfloe okojio och Bpatn.e- 
HianpH^opa. Tor^aMoaKHO 6hjMO-6hi nocxaBHXB perncxpHpHbiH BaiB bb anaHH- 
xejiBHOMB paacToaHiH oxb aepKajBpa, aanp. bb pascxoaein 4-xb MexpoBB, 
a^MB 3HaaHxejiBH0 yBeiHanjiacB-diBi cooxB'fexcxByioinaro onmuuecKaw 

axo anaanTejiBHO dobbichxo-Sbi ayBCXBHxexBHOcxB sanucH npne^opa. 

npH^opBi Milne’ a, bb HacxoameMB hxb oSjra^aioxB oaeHB Maxot 

ayBCTBHxejiBHOCTBio (sopMajiBHoe ysejiHaeHie okoxo 7). 

MaaxHHKH Boma cb MexamiaecKofi perncxpapieH 6 e 3 B yBe-maHxejiBHBixB 
pBiaaroBB xaK^e oCxa^^aioxB Maxon ayBcxBHxejiBHocxBio. DoaxoMy, perii- 
cxpapiE ^^axBHHXB aeMjrexpaceHiB:, npHM'feHeme yBejinaiHxejiBHaro npH^opa 
BBxaexcfl BnojiH'fe i^'fejieeooSpaaHBiMB. Ho, ^aBaa dojiBinoe yBexHaenie, npHxo- 
AHxca, npH MexaHHaecKol[ perHcxpapin, aiiaaHxexBHO yBejUHaiiBaxB Maccy, 
axoSBi yMGHBiiiHXB Bpe^Hoe BJiiflHie xpenia iiepa o aaKonaennyio 6 yMary. 

OAHaKO, npHM'feHeeie SoxBmHXB MaccB bb MaaxHHKaxB xnna Boma coiipa- 

a:eHO CB OAHHMB BecBMa cymecxBeHHBiMB HeyAOScXBOMB. 

Ilpn GoxBmHXB MaccaxB ilkf, ;i;aBxeHie ocxpia A. na ynopeyio aaraeaKy 
(cm. aepx. 57) 5yii,exB oaeuB BexHKO. Bb 3tomb jierno yS’fcjtHXBca nax* cjil>^cy- 
lomnxB npocxBixB coo6paajeHiH, 

Ecjtii-Sbi mbi coBepmcHHO OTaaiH HHaceioK) ynopayio aaraKy, xo Macca Jfcf 
uoM’fecxEJiacB-SBi no;iB BepxneH xoaKon npnB'feca J3. Ecjm-ace mbi noasejiaxii-OBi 
aax^MB aaaaHxejiBHo oxo^iBHHyxB Maccy UA BnpaBO, KaKB noKasaHo na aepxeat'fe, 
TO AOJIHIHBI 5 b1J[H-5bI IipHJIOBKHXB KB A BeCBMa SHaaHXeXBHyiO CHJiy, 

Bjiaroji,apH axoMy oScxoaxexBCXBy, ynopHBiH mTH^XB A MaaxHHKa hcdbi- 
TBiBaexB oaeHB cMBHoe ;i,aBJieeie et xerKo moskcxb cxynHXBcn h fl,e<&opM0po- 
BaxBca. Bex'S;!, cxBie axoro caaiB ManTHHKB c^'Sxaexca MenSe ayBCTBHxexBHBiMB 
H noxoHenie ero paBHOsScia Mo:ateTB xanace h'Sckojibko hbmShhtbch. 

Bb tomb, axo bb MaaxHHKaxB onneaHHaro xana ynopHsie miiHMBi, ,J!Sh- 
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HepT. 61. 



CTBHTeiBHO, Ae'^OpMUpyiOTCn, MOIKHO JierKO fle- 
noepeACTBeHHo yS-feAHTLCs, pascMaTpHsan Ta- 
KOt nO;i'I> MHKpOCKOnOMI.. 

Hey;^o6cTB'B ynopiiaro niTHwa mohcho, 
OAHaKO, eoBepraeiiHO HsS'feaiaTB, npnS'fereyB’B 
Ki* oco^oi cHCxeM'fe noABiniHBaHifl MaaTHHKa, 
KOTopoe npHM'feHeiio na TaHcejBixx. MaaTna- 
Kaxi. CT) MexaHHiecKOH penrcTpapiet, npeA- 
HaBHaaennBixT. a-is paBJinanBixTb pyccKHX'B 
ceHCMHqecKHX’B cranpifi Bxoporo paspsAa. 

06in,iH BEAT* xaKoro xflateAaro ropnaon- 
xajBHaro MaaxHHKa npeACxaBACH'B Ba cj'^ajk)- 
ipeMB pHCJHK'fe 60. 

Ha ropH30HTaj[BiibiH cxepjKenb naA^fexa 
xaacejraB macca B'fecoM'B okoao 110 khjio- 
rpaMMa*. 

BiiyxpeHHii Koiiepx cxepjKiia ynapacTca, 
npn noMOipH oco6aro iipHcnocodAeniff, koio- 
poe MBi ceftaae'B oimmeMTb, na JKeA'fesHyio 
BiaHKy, npHKp'feiureHByio HenocpeACXBeHHo kp 
cx^H'fe. Ottj rpysa MaaxHHKa HAyxTb KBepxy 
ABfe. CXaJlBHBIH JieHTBI, COeAnneHHBIB BM'fecX'fe H 
CB KOpOTKOt, BJIOCKOH, CTaJIBHOt npyaCHHOH 

(cm. aepr. 61), cBBsannoH cb naooHHBiMB 
cxapiKHeMB, cKp'fenjrenHBiM'B cb Apyrot, Bepx- 
HCH ujaHKoi, xaKBce npuA'fcAaHHOH kb cxfe^fe. 

ripH noMoniH oco6aro BHHxa h raHKH 

MOJKHO H'feCKOJIBKO HOABIMaXB H OnyCKaXB 3TOTB 

CTepacenb; Apyrie->Ke 4 6 okobbixb BHHxa, 
yAepHtHBaioipie cxepHzenB bb KOJiBp'fe^, iios- 
B0JiflH3XB AaBaxB cxepaKHK), ynspaKupeMycfl bb 
B epxHCH CBoeS 'lacxB: Ha raapOByio noBepx- 
HOCTb, HedojBiniH CM'femeHia BnepeAB h aa- 
saAB, a xaKHte BnpaBO n bji^bo. Hpa noMomn 

BC4xB 3THXB BBHXOBB MOHCHO JierKO H3MilIBT£> 
coCcTBeuHLiH BepioAi* KOJieSaHia MaflTHHKa 


H npHBOAHXb ero bb naAJieBtamee nojOBEceme 
BO GTHomemio kb Bajiy perHcxpspHaro annapaxa. 

Mbi BHAHMB, xaKHMB oSpasoMB, BTO axoTB XHUB ropHSOHxajiLHaro Maax- 
HHKa He HM'iexB ocofiaro miaxEiBa, a HenocpeACXBeHHo npiRp'InjiHexcH kb 




Phc, 60 . 



'fdiOTwii;* H. »P. 
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KOTopaa, o^HaKO, He ^ojiatHa 6&iTt HapyacHOH, bo HBS^fejKaiiie bosmojk- 
HBix'L BaiflHifi HBM'fcHeHia TeMnepaTjpBi Hapyacnaro Bos^yxa. 

CoeAHHeHie BHyTpeHHaro KOHaa CTepatHa MaaxHHKa ex. HHHtHei njiaHKot 
Ha CTiH'fe ocyiii,ecTBJiaeTCfl npn homoihh ocodaro npiicnocoSjieHiflj noKasaoHaro 
Ha HepTeasaxt 62 h 63. 

IlepBBiH HepTeat-B ^aerB Sokoboh bhai* npaSopa, a BxopoH — bhji.'b CBepxy. 

Bb BepxHen aaexH oSohxx, nepxeiKeH oxa^jtbhbih aaexH noKasaHBi conpH- 
KacaH)ni,HMHCH, bx. xomX) noioateHiH, b-b KOxopoMB ohh HaxoAflxcfl bb a'^Scxek- 
xeaBHoexH, a bb HHHiHet aaexH ohh noKasanBi aacxBio pasABHHyxBiMH, hxo6bi 
Jiynme Moatno 6bijio paaeiwoxp'fexB hxb ycxpoicxBO. 

HaexB ?J, KOxopaH bb cviheocxh h cjiyjKHXB HHacneH ynopaoH xohkoh, 
OKOJio Koxopon; coBepmaexca BpaipeHie MaaxHHKa, MoaiexB no atejiaHiio 6 bitb 
BB iHjxa H saM-feHeHa hoboh. 

HacxB a HeHSM'feHHO CEHsana co ct£hoh. CnepeAH ona OKasqHBaexcfl bhx- 
KOH CB ropnaoHxajiBHBiMB meJio6oMB, bb KoxopBiH ynnpaeTCH, BBicxyiiaiomHiviH 
KpyrjiBiMH mTH«>xaMH, nacxB h. Hacxb 6 HM'feexB KopoxKyto cxaABHyio, njiocKyio 
npyjKHHy, a-ahhoh, npHMipHO, bb 0,5 mm. 3xa npya^HHa saKpi&nAeHa BHHxaMH 
MeatAy AByMH saacHMHBiMH njaHKaMH. Cb HapyacHoS cxopoHBi, bb exopony 
KB rpysy, njiaHKH axn cp-fesaHHi Ha noAoSie npHSMbi cb BepxHKaALiiBiMB 
peSpoMB. 

Kb rpysy MaaxHHKa npHKp'feniHexca hhctb c, xaKate oKaHHHBaioaAaflca 
BHJIKOH CB BepXHKaJBHLIMB JKOAOSOMB, HM'felOEHHMB XHKate npHBMaXHHeCKOe C'fe“ 
aenie. Bb axoxB mejioSB, KorAa MaaxHHKB co5paHB, ynHpaexca BbimeynoMH- 
HyxbiH npHBMaxHHecKit cp-fesB qacxH 6. 

CSopKa axHXB aacxeH hpohbboahxch cji’iAyioiii.HMB odpasoMB. 

OxOABHraioxB rpysB MaaxHHKa H-fecKOibKO BnpaBo h BcxaBAsioxB Bbicxy- 
naK)m,ie inxH«>xbi y 5 bb ropnaoHxajibHbiH ateio^B y a sax'feMB oexopoatno 
onycKaioxB npHSMaxHaecKifi mejofiB y c na npHSMaxHaecKin eptsB y h. Bxhmb 
AocxHraexca to, hto KopoxKaa cxaibnaa npyaenna, Koxopaa bb cyn].HOcxH h 
npeACxaBiaexB co6ok> hhjkhkiio xoHKy Bpan^eeia, 5yAexB BesA'fc OAHHaKOBO na- 
xaHyxa, h'Imb SHaHHxejibHO yMeHbmaexcfl onacHoexb ea paspbiBa. Ho, ecJH ona 
Aaate h pasopBexca, to ee BcerAa ohchb jierKO saM'feHHXb hoboS. 

npH axoMB npHCHocoSieHiH coBepmeHHo HsS’feraexca Hnatnee ynoptioe 
oexpie; npyatnea HaxoAHXca BcerAa bb naxaHyxoMB coexoaHin h chmb Manx- 
HHKB HM^eXB HOJIHyK) BOBMOHSHOCXb CB050AH0 KOAeSaXbCa OKOJIO CBOGH HaKAOH- 
HOH ocH Bpamema. 

HaSAioAOHia, npoHSBeAeHHbiacBaxHMB MaaxHHKOMB, noKasaAn, axoBbime- 
OHHcaHHoe CKp’i&HAeHie oaenb n.'^AecooSpasHO h yAO^HO. IIpH sxomb MaaxHHKB, 
SxaroAapa BHaHHTeAbHoS AXHH'fe noAAep3KHBaH>ni,HXB rpysB cxaAbHwxB hoaocb, 
apesBbiHaHHO ycxofiqHBB. Ero coScxBeHHbiH nepioAB KOAedaeifi MOHtexB 5bixb 
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3aTpyj[,HeHia ^OBeAeH’B flo 90 ceKyH;^'!), xoTa Taaie -j!!.JiHHHbie iiepio;i,bi, 

BpaKTBaecKOH ceficMOMeTpin, Tpe^yioTca BecBwa p^fc^KO. 

y Epasaro KOHn;a cTepaciia MaarHHKa npiKp'fenjreHa ropisoHTajibHaa 

niaHKa, KOTopaa MOEceTB cbo5oji;ho nepeM'fcin.aTBca Meatay noaiocaMH 
J.ByX'B HenOABHHCHBIST), nOCTOEHEBlXT., DOAKOBOOfipaBHBIX'B MarUHTOBB, E'^&M'B 

^;ocTHraeTCH HaB-fecTHoe saTyxasie co^cTBennaro 'i.BBaKema npHdopa. Saa^eHie 
saTyxania bb ceficMHEecKEX'B npsSopax'B BBmcHHxcH mb'b aaJiBfffeHmaro, eijh 
paaeMOTpfeiH TeopiH ropHaoHTajiBHaro MaaTHHKa (cm. rJiaej V). 

Ecxe atejiaTejBHO, eto6bi MaaTHHKT, HM'i jb cpaBEHTCJiBHO Majry^K) ayBCTBH- 
TCJibHOcxb, TO EHmymee nepo MexaHHaecKOH perHCTpaii,iBr npHKp'j&njiHeTca 
HenocpeACTBCHHO kb Konny cTopaiHa MaHXHBKa. EcaH-3Ke aaejfaxejiBHO eobbi- 
CHTB EyBCTBHreJIBEOCTB, TO BBOJ^HTCB yBeJ[EEHTeJIbHBm DpH^Opij. 

B-B AaHHOMTb TEB^ MaETHHKa yBeJlHEMTeJTBHBli npE^OpT. OWHEaeTCfl 
SoJbraot jerKocTBK) n yE;o6onoABHiKHOCTBK) ; camZ' no ce6rb chb hg bboahtt* 
EOETH HHKaKoro TpeHiE, npEEGMx coGAHHeBiG KopoTKaro nJtGEa pBlEara CO 
CTepaESCMB MaSTHHKa gpeSBBiaaiHO HaACHtHO, TaKT> KaKT. SA'^feCB H-feTB EHKaKOS: 
COeAHHETeJIBHOE BEJKE, KOTOpaS TaKT. EaCTO npEM-iefleTCfl npH paSHBIX-B yBeJTH- 
EHTG.ibHBix'B pBixaraxT. 

HepTeatTj 64 ja;aeTX Sokoboh BE.a,Tj gtofo yBejiHEHTCJiBHaro npEfiopa, a 
EepTcmi. 65 bhatj cBepxy. 

OcBK) Bpan3;6HiH yBOJiHEHTejiBEaro psiEara cjyHtHTi. TOHKaa, cjicrKa na- 
TEHyTaa, BepTHKajbHaa nposojioKa. yBGjrHTHTejLHBifi npHSopT) ctoetb cauiB 
CKOJBKO c5oKy, npiEeMB coGAEHGHiG KopoTKaro EjreTa pBiEara co CTepatneivi'B 
MaETBEKa jnocTEraGTca npH noMomn tohkoh, cTajibHOHHrjiBijCBoSoflHOBXOAameHr 
BT> araTOBbiH TE'fes^ia. Bccbivia TOHKaa, cnEpajibHaa npyacHHa, o5xBaTBiBaK)in,aa 
nrjiy, coeAEHSGT'b cTepatGEB MaaTHEKa cb kopotkhmT) nxcaoinTb ptraara h ape- 
AoxpaHaeTB Mmy ot-b BBina;i;GHia. 

ITpH ynoxpeSjieHiH yBexHXHTGJiBHBix'B npH^opoBB, HaE;o BCGrji;a 3a6orHTBca 

0 TOMT), 'IT05BI COG;i,HHGHiG CB MaaTHEKOMB 6 b 1JIO EO BOSMOElHOeTH JGriCOe, 

fiesB xpGeia, tekb kekb bchkog yBejiHEHTGJBHoe EpHcnoco5jreHi€ ycTaiiaBJiE- 
BaeTB uoeyK) ceH3h MaaTHEKa cb seMJieE, Koxopaa moejgtxj OKasaxB ESB'fecxHOG 
B-aianic na BpaBEJiBHOCTB gxo sanECH npH SGMiexpacGHiaxB. 

Ha KOHE.'fe ;];jiHHHaro pLiaara BpEKp'j&njiaGTca BEmymGe iiopo, KoxopoG 
CaMO MOJKGTB Bpain,aTI»Ca OKOJIO rOpESOHTaJBHOE OCE BB BeSoJIBmOE BEJIK’fe. 
Ilepo 3X0 cxapaioTCH Bcer^a ypaBHOB’fecETt tbeb, eto^bi ^aBjreHie E0HB;a nepa 
Ea saKOHEGEHyio 6yMary 6biJio MHHBMajiBHOG. 

Bx> HG^iaBHeG BpGMa HaxajiH exo;^ht& bb ynoTpe^jreHie 3arpaHEn;6H ropH- 
soHTajiBHbie MaaxHEKH cucmeMu M-dinha. Bb BpHHB;EniaxbHOM'B oxHomeeiE 
3TH MaaxHHKH HEEGro HOBaro H3B cgSh EG EpG^^cxaBJiaioTBj HO OHB o5jiaji;aioxx> 
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TaKHce T^Mi* ;i;ocToaHCTBOM'i>, aTO BTb Bax-L ynopHbie mTH<E>Ti>i saMfcHeHbi tohkhmh 
npyBCHHaMif, h BBeAeno HSB'fecTHoe saTyxaeie. 


Tpexiii THni> ropaaoHTajiLHBix'B MaaxHHKOB'B npeACTaBJiaiOTi> coSoio Maax- 
HHKH, ooAB'femeHHBie Ha AByx'B npoBOJOKaxxj, hstb KoxopbixTb o^na hact-b Keepxy, 
a Apyraa KHiasy. 

Bxoxb xhhb ropHBOHxaJibHaro MaaxHHKa (5 j>mb Buepstie npeAJroateHB 
ZSllner’oMB. 

CxeMa ZOllner’OBCKaro noAB'feca BHAsa hbb CA-fcAyBomaro HepxejKa 66 . 

Tohkh u4 h Heno- 


ABHHXHLl H HeHSM'ijeilblM'b o6~ 
pasoMB CBHsaiibi CO mxaTH- 
BOMB HpHSopa. 

Cxep;Keiib MaaxHHKa 
GE, Ha KoxopBiH HacaHsena 
THMteAaa Macca Jf, noAAep- 

JKHBaeXCH ABVMH npOBOAO- 

KaMH BD H AC. npOBO- 
AOKa BB KaKB-6Bi noAAep- 
mHBaeTx> bcio noABHBKiiyio 
HacTB iipiiGopa, a upoBO- 
AOKa AG npHBOAHTB cxep- 
HceiiB MaaxHHKa bb 
HAH MeH'te I'OpHBOHTaAbllOe 
HOAOHceHie. OaeBHAHO, hx’o 

65AbmeMy naxHateniK) hoa- 

Bepateiia npoBOAOKa BD. 
JEnnifl, coeAHHatom^aa tohkh 
A iR B Si upeACxaBAaexB co- 

6010 A'^iHCTBHXeABHyiO OCB 

Bpamenia npHGopa. 3ra ocb 


Helix. 66 . 

iZ 


I 

I B 



AOA 3 KHa 6 BlTBHaKAOHeHailOA'BHe 6 OAbm 0 MB yi'-AOMB i KB BepXHKaAbHOi miimAZ. 


EAaroAapa xaKOMy cnocoSy noAB'fcniHBania, MaaxHHKH Zolluer’a oGAa- 


AaioxB qpesBbiqaHHOH yAoGonoABHacHocxBio, n, xaKB KaKB xpeiiie bb hhxb CBCAeiio 
AO miBimum’aj xo, npn npoaaxB paBiiBiXB ycAoniaxB, oim oOAaAaiOTB iian- 
SOAbUieH ayBCXBHXeABHOCXBIO. 


MaaxHHKH ZOllner’a A'^Aaioxca, hah xaateABie a-sa MexaimaecKOH i)erH- 
cxpaaiH, HAH JKC Aeraie A.iia oiixHaecKOM perHCTpaii.iH. Bxi iiocA'feAHeiviB CAyaa'fe 
CAijAyexB yKp'tiiAaTB sepKaAo iia cxepjKirlj MauTiiHKa okoao tohkh nepecijaeuia 
AHniii GE CB A'fcHcxBHreABHot ocuo Bpaipenia iix)H( 5 opa AB. 
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Sion. THn’B MaaTHHKOBt, KaK'B H MaflTHHKH Boiua, Bii HacToan;e6 Bpewa 
(1911 r.) BT) j!i.OBOifcHO ^ojiBrnoMB ynoTpeSjeeiia bt. Poccia. 

MaaTHHKH Z5llner’a oSia^aioT^, oasaKO, o^i.hhm'b BecBivia cyinecTBen- 
HeAOCTaTKOM'L, A'i^aiOID.HM’B EXT. DOaTM COBepnieHHO ^eailOJieSHBlMH A*^a 
HSCJrfeAOBaHifl ^auskuoz seMJieTpBceHifl. 

A HMeHHO, Sjaro^apa hxi. ana'iETejiBHOH yii.o5onoABHmiocTB[, omr Moryx'B, 
npa seMJeTpHceHiaxi., pacKa^HBaxscH, He tojibko b-b HanpaBjreHin iieptienAHHy- 
jEflpnoH’B KX) cTepacHK) MasTHHKa, HO TEKHce H napaJiJiejiBHO caMOiviy CTepsKiiio, 
T.-e. napajrxejiBHo iHHin GE. 9th npoAOJBHsia KOJieSaeia, HaJiaraacB iia nepBBijr, 
MoryxB, KOHeHHO, ECKasHTB sanHCB npHSopa. 

OABaKO, MoaiHo xpeaBBiHaiHO jierKo BS^aBHTBCH ot-b aTHXX> Bpe;i,iiBix'B 
npoAoaBHBix-B Ko-ie6aHiH npn noMom,ii cji'feAyK>ni;aro HpesBBiHaHiio iipocxoro 
npBcnoco5jema. 


Okoxo M'Sexa nepecineHifl och Bpamesiff co crepatHeMB MajiTiiHKa npK- 
A'feJBiBaeTCH HeSojBmaa njocKaa cxajiLHaa njiacTHHKa S] kx. inTaTHBy-?Ke 
HHCTpyaicEFra npnKpinjifleTCB MHKpOMexpeHHBii bhhttb co CTajCBiiBiarB iiaKorieH- 
HHKGM-B. HaKOEeHHHK-B axoTTb HOABOAHTCH AO KacaniH cxi BBiuieyiioMjniyToi 
njacTHHKOH, a sarJ^MB, AaJiBeMniHM’B noBopoTOMB BHHxa, CMi3iii;aiOTX> bccb 
cxepaieHB MaaTHEsa napajriejiBHO caMOMy ce5'fe na neSojiBmyio BejHHHiiyj iiaiip. 
Ha Ya % MHJiJEHMeTpa. Toro-a^e, KonexHo, mojkho AOCTHriiyxb, npnKpfeiiHB'B 
craaLHOH HaKoseHHHKB kb cxepjKHio MaaxHHKa h coeABHHBX nJiacTEiiKy cIj 
MHKpOMexpeeHBIMB BHHTOMB. 

Bb axoMB cjyxa'fe bosmohihoctb npoAOJiBHBixB KOJue^aHifi npnOopa 5yAeTX» 
eoBepineHHO ECK^ioxeHa. 


OnBixBi, npj)E3BeAeHH&ie cb xaKOB njiacxHHKot, noKasajiH, hto oiiaBiiojiirfe 

AOCTHraexB CBoefi n.'fejiE, npEHewB xyBcxBHxejiBHOCTB MaflXHHKa otx> axoro iio'rm 
HHCKOJBKO He cxpa^aeTB. 

Bb MaaxHHKaxB Zollner’a peryOTpyroxB nepioAB co5cTBeHiiaro kojic- 
SaHiH npH6opa HSMfeeHieMB eaKJioHa Bcero mxaTEBa, npn noMomn ocoGbix'b 

BHHXOBB y OCHOBaHiH, Ha KOXOpOMB HOKOEXCH BeCB npH^OpB. 

npH 3T0M% Haflo HenpeMfeHBo HMfeb Bi, Biifly cjfeAyioniee o6cToaTeJit.crBO. 
°0J‘’30BaTEea BumeynoManyroS naacTHHKoff , MtcTO Kacania KOTopoS 
“HBpoMeTpeHHaro BEHxa peryanpyiox^ Bcer^a Taax,, ,To6b, obo 
npKo^BaocB Ha och EpameaiH AS, to yjKe 6ojr£e BSMiHHxi. nenioa-i, 

KaKT. xorAacMtmemenaacTHHKH S 
Mcmen, oKaHaTtca cihidkomt, SHaoEieaMLiMT, h be aroMx. caroa-fe noHOon-K 
6y*en. y®e «.yEKiBoaBpoBaTB HenpaambHO. npHOopt 

C««aaa, HaKjioHeBieMX. niTaTHBa ycxaHOBHTb 

uaaTsHtcb Ha aiejaeMbitnepio«-b Ham) bb an b™ ok “‘“a*’ r«™iioBHii. 

V Wb, Hanp., B-b 20 HJH 25 ceKyHAb, saifinT. no- 
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CTaBHTB njiacTHHKy Ha mIcto, okojio to^kh nepeciiHeHifl jHniH CE h AB, a 
noTOMTb yace bboahte. yiiopHLin mTH<&TTb. BT) aTOMt cjy^a'fe BBeAeiiie niTH^Ta 
yate 'jpeBBBiqaSno MaJio BJiiaeTi) Ha coScTBeimbii nepioA'ii KOJieSaHiH MaaTHHKa. 

TaKOH ynopiibii ]iith<i.t’b HM'fcex'L, cJi'feAOBaTCJiEHO, to aoctohhctbo, hto 
om> He AaeTTb MaaximKy bosmojkhoctb coBepmaxB npoAOiBHBin KOJeSania; 
BRifecxt CB T^MB xaKOH uiTH^TB He o5jtaAaerB HeAOCxaxKaMH ynopHaro mxH^Ta 
MaaxHHKOBB Boma, xauB kurb bb AanaoMB cjiyaafe noqxH: bc'I MexaHHaecKia 
ycHJiia, pasBHBaeMBia bb npaSop-fe, ypaBHOBtmHBaioTCH peaKi];iHMH HHxeH h 
AaBJieHie iia ynopuBiii hith^xb Sy^exB caMoe HesiiaHHxeJiBHoe, 

OAHaKO, na^jiioAeiiifl noKasajin, qxo a-hh ManxHHKOBB Zollner’oBCKaro 
THna, eciH ohh tojbko ciiaeateiiBi chjbhbimb saxyxaineMB, xaKOH ynoptiBii 
mxH<i>TB, npH perHCTpauiH AajiBimxB BeRUiexpaceiim,. aBJiaeTca coBepmeHiio H3- 
jiHHiiiHMB, xaKB KaKB iipoAOJiBHBia KOJicGaHifl, ecjiH OHH XOABKO cyipecTByioTB, 
BOBce He BpeABTB sanneHMB npH^opa. noaxoMj, xoxh na IlyiKOBCKOH cchcmh- 
qecKOH cxaiipiH pasJiHqHLie MaaTimKH cb Zollner’oBCKHMB noABtcoMB a 
CHaSateHBi thkhmh ynopubiMH mxH^^xaMH, ho hmh npn Ha^AioAeHlaxB bobcg ne 
HOABSyiOTCH. 

Tpexift THiiB iipiSopoBB AM pemcxpaHin ro- 67. 

pHsoHxajiBiiBixB CM'^EHeiiiii noHEBi upeACxaBJiaeTXj 
co6ofi xaKx. uasBiBaeMBiH acmamuHecKiu Maamnunz 
WieclierVa, iipeACTaBJieiiiiBm bb cxeRiaxmecKOMB 
BHAfe Ha cJi'^AyiomeMB qepxeJK'fe 67. 

MajiTimKB Wiecliert’a, no cymecxey cbo- 
esiy, ecTB hhhto niioe, kakb onpoKHiiyxBiff BepxH- 
KaJlBHblH MaaXHHKB. 

TajKejiafl Macca M, Koxopaa naxoAHTca 
CBepxy, yiiHpaexcji, npn iioMomn ocoSofi cxohkit, 
iia ocxpie A. Bb xaKOMB nojio>KeniH MaaxHHKB iia- 

XOAHTCH, OqeBHAHO, BB IieyCTOtTHBOMB HOlOJKeiliH 
paBHOBicia. 

HtoSbi npeAOxpaiiHXB ero otb onpoKHABiBa- 
Hia, KB BepxireiS: qacxH npndopa iipnA^JiaHBi 6 oko- 
BBIH npyJKHHBI, HapyJKHBie KOriUBI KOXOpBlXB HeH3- 
M'feiHio CBfl3anbi CB seMJieif. Tekhxb npy^Kniix. AB'fe 
napbi; pacHOAOHieiibi oirfe BsauMHo nepneiiAHKy- 
JiapHO ApyrB kb Apyry. Kpoivrfe xoro narfiioxca eme oco^Bie ynopiiBie mxH<i>TBi, 
Koxopbie Boo5[n,e iipeAOxpaiinioxB npndopB oxb onpoKHAWBaiufi. 

IlpH pacnext A’feHCTBia ororo iipH6opa iipiixoAHTcn, Koiieqiio, cqHTaxbca 
H CB BJiiflHieMB 9THXB yiipyriixB npy^KHiiB. 
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TaKOH MaaTHHKt MoaseTi., noji.^ pasjiiaHEixi) ropasoETaJiBHEixTb 

CM'femeHit noEBBi, KoiefiaTBca bo BceBOSMOJKHBix'B aBHMyi’ax'B; npn btombi 
ynpyria CBOHOxBa upyatHtiX) paciHTBiBaiOTca Bcer^a Bt cooTEfecTBiH cb bojih- 
aHHOi nOABBIKHOH MaCCbl MaflTHHKa. 

HtoSbi nojyEHTB cocxaBJiaiomia aBHatema hoebbi no AByivii) BsanMno nej;)- 
neaji.HKyjiapHBiM'B nanpaBJieHiaM'B, Ilpnxo;^HTCfl bI) npEOopli Wiechert’a npH- 
6iraTB kb MexaumecKomy pacajoneHiio ABnacenm npnSopa iia cocxaB- 
Miomifl. C.a'fiAOBaTeJibHO, btotb THnB npH^opa crpaAaex'B TfeMt-jKO noAocrax- 
KOMx,, KOTopBiii SBiit OTM-feieHE paHBme, npn paBCMOxpi&HiH npocxoro BepTH- 
KajiBHaro MaflXHHKa Vicentini. 

Bt BEAy BiiaBHxejbHOCTH Maccbi M, nejibsa, kohohho, ynnpaTb ee npamo 
Ba ocxpie xaRaj KaKi> nocJi'lAHee xoTnacb-ate cxynnjiocb-Sbi. BM'fccTO ocxpia, 
Wiechert noiBsyexca ^syMa CECxeMaMU BaanMHO nepneHj[i;nKyjiapnbixi>, iijioc- 
KHxi>, cxajiBHbix'b npyacBH'b, iia noftoCie oSbiKnoBeHnaro KapAanoBCKaro noj;- 
B'^ca . 

npH^opbi Wiecliert’a perHcxpnpyioTi) MexannaecKH. 

Bxi doJibiHExxi Tiinax'b axoro ceHCMorpa<E>a, iipn 6ojii;e snannTejibUbix'b 
yBeiHEeHiax'b (okojio 200), ji.ocTEraeMbix'L npa noiiomH yBejmxnxejibHbix'b pw- 
aaroBXs, Wiechert aoboaht'b naccy ao 1200 KHJiorpaMM'L. Taide Taatcjibie 
MaaXHEKH JI,OBOJIbHO EyBCXBBXeJIbHBI H paSOTaiOTb, IIOBH;tEMOMy, AOCXaTOEHO 

y^OBJieTBopMxejibHo. Obb bx> 6ojBmoMT> pacnpocxpaneniH b'b repMaHiE. 

CymecxByioxx. eipe Soahe JierKie xebli MaaxHEKOB-B Wiechert’a, no 
KOHCxpyKpiB Bxx> BpesBbixaBBO rpySaa; paSoxaioxX) ohe ne BCGr^i;a y;];0BJiexB0- 
pnxejiBHO. Oabhtd xanoH JicrKiS MaBXHEKb Wiechert’a nnitexcB n Ha OAiiot 
pyccKOH ceECMHEecKOH cxaHBin, coAepacEMon na cpe^cxEa MHiincxepcTBa Ilyxen 
Coo6ni;eBiflj a HMenno bxj MapExy'! b5jh3h BafiKajibCKaro oaepa. 


BepTHKajEbHiie ceficMOipa<)j)LT, 

PascMOxp'feBx. rjraBHbie thobi npEdopoBi., npeAnasHaneHUbiXT. aab pern- 
cxpaain ropnsoBxajibHbix'b CMhu3,eHiH boebbi, nepeHAeMTj kxj npnSopaMX), ab-io- 
dabmx BepxHKaiBHyio cocxaBjniomyK) ABHJKeHiB noBepxnocxn bcmah. 

3xh BpEdopbi HaBbiBaioxca eepmunaAMiuMu ceucMOtpa0aMU. 

Hxt H'feCKOJIBKO XEnOBX) H BC’fe OHE OCHOBaUBI Ha BpHM'hHeHiH IipyajBHXj. 

IIpocxhHniiH xEBi) xaKoro BepxHKajiBHaro cencMorpaoa npeACxaBAeHx> na 
nepx. 68. 

OhX. COCXOEXb H3X> TBBESeAOH MaCCbl BOAB'EnienHOE KTb BepXHKaABHO 
BHCfliii.eE cxajibHOH CBHpajiBHOH npymHHh, saKphnaeBnoH bx, xoxKh 0. 
HiSyAb c50Ky, kx, iviacch Jf, npHKphnjflexcfl BHraymiH nixH<&Tx, JD, KoiopbiH mo- 
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OCB Bpa,iii,eiiiH KOToparo no- 


HepT. 68. 


atexi. EHcaTB Ha bujih perncTpHpnaro annapaxa, 
cxaBjena BepxHKajBHO. 

riOATb BJliHHieM'I. BepXHKaJILHBIXX. CM'^meHlH nOHBBT, rpysH 
eaHHexTb nepeM^fen];ax&cn, no oxHomeHiio kx> niTaxiiBy iipH^opa, 

BBepSTb H BHHS'B, H COOXB'£TCTByK)IU,aH SaHHCB Iia H.HJIHHAP'ife 
;i;acxx> iiaMx* KpnByio omnocumeAhuato ^BHJKeHia npn^opa, cx> 

KOTopoi, KaKx> MBi yBHAHMx. AaJibme, mojkho yjKe bbibgcth aS- 
CO-fflOTHbDI BeXHHHHBI BGpTHKaJIBHblXH CM'felH.enii: nOHBBI (cm. 

rjraEy VIII). 

rjasHBiii nejtocxaxoKx> axoro ripi!5opa .3aKjiioHaeTCH b-b 
TOMX>, nxo OHX, MomexTb pacKaHHBaxBca, hoatb BJiieiiieM'B ro- 
pHBOHXaJBHBlX'B CMiaHOHiH IIOHBBI, BX) paSHBlJl CXOpOHBI, Ha 
noAoSie ripocxoro BepxHKajiBiiaro MaHTHHKa, npHneMB niTH<PTX)D 
d^y^exTb cxoahxb c-b perncxpnpHaro HMHH^ipa. KpOM-fe TOro, 
co^cmeennuH nepioAx> KOjreSaHit — BBepxx* h bhh 3 x> — xaKoro 
npyBKHHiraro celciviorpa'i'a ^y^exx. oneHB KopoxKiH, BCJi'fi^cxBie Hero npH5opx. 
axoxTb 5y;teTB Majro qyBCXBHxeJieHB kb wnHEBiMB ceHCMHHecKHMB BOJinaMB. 

^pyroHTHnxj BeiDXHKajTBHaro ceic~ 



■•lepT. 69. 






Morpa^'a npcACTaBjenB na qepx. 69. 

Sa'^cb xHHcejraa macca J^'iipHKp'fen-' 
jieaa y>Ke kb ropHsonxajiBTroiviy pBiqary, 

Bparii;aK)in,eMycH okojio ropHSOiiTaJiBiioii 
ocH, npoxoAaui.eH nepesB A riepiieiiAH- 
KyjHpHO KB iiAOCKOcxH Hepxeaca. 

PBiqarx. axoxi. noAAepatHBaexcH bx> 
xoqK'j&J& cnHpajBHofir npyacHHot, .qaKp'feii- 
jieHHOH Haaepxy bx> xoaK^fe O, CBBsannot 
HenaM'^HHO co mxaTHBOMTb iipiidopa. 

TaKHMB 06pa.30MX>, BX> OXOMX> IipH- 
5op'fe MOMeilXTb CMBI THK^eCTH, IIpH pEB- 

HOB'fecin, ypaBHOB'femHBaexcH MOMeuxoMTb iiaxHJKeiiiH ripyjKHHBi. 

Bx. 3XOMX. cjryqafe TH®ejraa Macca M. jrameHa bobmojkhocxh ABHraxBca bx. 
paaHBixx. a3HMyxaxx>, a MO>Kexx> coBepmaxB tojibko BepxHKaJiBHBiH: KOxeCaniH 
BBepxxi H Bira3x>, BpamaacB okojio och A. 

OxHOCHxejiBiioe ABHaceiiic axoro npH6opa mojkho perHCxpnpoBaxB hjih we- 
xanEHecKH, npEA'fejiaBXj k^b Konny ropHsoHxajiBiiaro pBixara nHmyin,iH mxH<i*xx>, 
EJiH-JKe onxHqecKE, npHKp^feriHBB okojo och Bpanxeniji A iieSojibiiioe iiJiocKoe 
sepKajibpe. 

CodcxBemiBiH nepioATE> KOJieCaiiiii xanoro npn6opa xaKHee HeEejiHKTb, a 
HoxoMy axoTXj EHcxpyMeiixB He o5jiaAaeTx> Boo^me xofi qyBCXBHxej&HOCTBio, 
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KOTopaH TpeSyeTCfl aia HSCJi’fesoBanifl BepTHKajibaBiXTb CM'fcio.eHm eo^bw npH 
AajEHHX'B BeMieTpacemax’L. 

HtoSbi yAMHHTB codiCTBeHHBii nepioAB KOJieSaHm Tanoro BepTHKajbHaro 
ceficMorpa<E»a h T'feMt caBibiMB CA'fejraTb ero Ooxfee ’qyBCTBUTeibHbiM'b, moh;ho 
npuS'ferHyxb Kb cji'S^yiomeMy 'qpesBBiHaHHO npocxoMy npieaiy, rioKasaimoMy na 
cji’fejB.yiomeMb cxeMaxH^ecKOMb qepxeatt 70. 

Jim BToro imAO toibko nepeM']^- 
CTHTb HHatHioK) xoHKy iipKKp'fcEJieiiia npy- 
>KHHbi B iiH^e jHHiH, coej[i;HHaionj.eH 
penipb xaaiecxH npH(5opa Cb tohkoh ji. 

MiHsa, KpoM^Toro, ropHBOHxajibHoe 
paacTOflHie Meat^y xo'JKaMH JB is. A, 
MoacHo perj'jiHpoBaxb coScTBennbii ne- 
pioAb KOJieSaHiH npBSopa no atejiaHiio h 
cufhmTb ero j^ocxaxoHHo WHHHbiMb xm 
cnepiajibnbixb ceficMOMexpiinecKHXb !!,•&- 
jtei (aanp. 13 — 14 cea.). Tanoe 
neiiie coScTBennaro iiepio;i;a KOJieSaiiit 
nasbiBaexca acmasupooanieMZ HHCxpy- 
MCHXa. 

TeopiK) aioro npH^opa mbi pascMOxpHMb BnocjiisACXBiH Bb rjiaB^fe VIII. 

BepxHKajiBHbiH TEstejiBit ceficMorpa^b Wiechert’a no;i.xoAHXb OjiiJKe 
Kb nepsoMy Tuny axnxb npHSopoBb, ho, xaKb KaKb Bb iieMb, 65jibiaeft 
HyBCXBHxeibHocxH sannceH, DpHM^HeHbi yBejiHTOxejLBHbie. pbinarH n sarmcb 
npoHBBOAHxcfl MexaHHEecKH, xo Wiechert noibsyexcH oiihxb onenb SojiBmHMH 
MaceaMH. 

Bb aKBeiHHJiap'fe, cxoaipeMb na cencMHHecKot cxaimm Bb GSttingen’^, 
no;i;BHaKHafl Macca npHSopa, npe^cxaBJiaiomaa coSoii KopoSKy cb xHateJibiMH 
KaMHflMH, BtcHXb OKOJio 1200 KHJiorpaMMb. Gxa Macca no;i;B'£ineHa na 8 iipon- 
Hbixb cxajibHbiXb npyamnaxh. AoxasHpoBanie npn^opa ;iocTHraexca npn iio- 
MomiH ocoSaro, oneHb ocxpoyMHaro, ho H^cKOJibKO cjioaiHaro npHcnocoGiema, 
Bb EOApoSHOCTH yCXpOHCXBa KOXOparO MbI BA'feCB BXOAHTB HC (Jy^LOMb. 

BepxHKaibHbie cencMorpa^bi, npeAHaBnaHeHEbie aJin pyccKHXb ceficMHne- 
CKHXb CTaHaiH, OKHHb aKBCMMapb KOXOpbIXb yCTatlOBieHb Ha HyJIKOBCKOH ceic- 
MHHecKOH cxaHnin, no;i,xoAaTb KbxpexbeMy xHny, npeACxaBjreHHOMy HanepT. 70. 

. BepxHKaabHbiH: ceHCMorpa<E>b Vicentini cocxoHXb npocxo H3b npOHHOH, 
BJiocKot, ’ cxajiBHoS npyaiHHbi, saKptnjieHHon cb OAHoro Koiina. Ha TipyroMb 
K0Hn,i npyatHHbi naxoAnxca xasReJiaa Macca h nHraytniH iiixii<&Tb (cm. pucy- 
EOKb 53 sa exp. 235). 

CoScxBeHHBifi nepioAb KOJieSaHiH xaKoro npiSopa ohchb KopoxKiH, a rio- 


HepT. 70. 
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TOMy, jours AJrHHHfcixi. cescMHsecKHX'B BOJiHi., ohtj Majio syBCTBHTejreHi>, ho sa to 
AJ is HByseHis KOjre6aHiH KopoTKaro nepio^a oh-b BnojE-fc npHroACHi). 

Ha cji’feAyionijeM'i. pHcynK'fe 71 npeACxaBjreHT. npH6opT>, TaKHce ocHOBan- 
HBiS Ha npHM'feeeHin hjockoh CTajiBHOH npyarneBi, nocTpoeHHBii MexaHaKOMOB 
MasHHroM'B bi. MexanHsecKOH MacTepcKoS <E>H3HHecK0H jradopaxopin AKa^reMin 
HayKT. H cjryatHBmiH ;rJis HScxfejijOBaHii Ha^T. kopotkhmh, pHTMHHecKHMH, sepTi- 
KajTBHBIMH KOJieCaHisMH 3;raHit HOA'B BJliSHiOM-B XOAa MOTOpa ^hsojis. 

IIpystHHa npHKp-fenjreHa c-b ojo^noro Koapa nposHBiMH BHHTaMH k-b MaccHB- 
Hoi qyryHHofi Tyiii6’fe. 

Ha npyscHHy HacaJKena TSJKCJias Macca, KOTopas MOsteTT. nepeM'Biii,aTBCH 
BAOJIB npyJKHHBI H SaKp^feoJISTBCS BT. JncSOMlj M'feCT'i OC 06 b 1 M'B SaSCHMHBlM'B 
BHHTOM-B. 

3thmt. mojkho peryjrnpoBaTB BejrnsHHy nepioxa co^cTBCHHaro KoxeSaniH 
npaSopa. K-b HapyjKnoMy KOHiry npyjKHHBi npnjai^jsjiaH’B nHinymiii mTH^&Ti., aep- 
TsmiS Ha BepTHKaJTBHOMX BpamaiomeMcs rrHJHHjrp-fe, hokphitom-b saKonieHHofi 
5yMaroH. 

Otb npyjKHHBi HAOTT. HaKJiOHHO KHH3y jraTyHHas TpySna, OKaHHHBaroni,ascH 
m'^ahoh HJiacTHHKOH, HOM’fem.eHHOH Mesj/iy HOJitocaMH oco5aro aieKTpoMarnHTa- 

HasHasenie 3 toh njiacTHHKH cooSihhtb npnSopy n-feKOTopoe saxyxaHie- 
Ha HpHJiaraeMOMTb pncyHK'J^ BHAeH-B na perncxpHpHOM'B Gapa^anis cji'fejl'B sanncH 
codcTBeiraaro ABHHteiiis npn^opa. SanncB ara cooxB'fexcxByex'B saxyxaioineft 
CHHyCOHA'fe. 

npH HtejiaiiiH Mosieo, KOHesHo, ne bboahtb saxyxanie, 

EcJIH MbI HM-feeiUB A'fejIO CTb BHOJIH'fe pHXMHSeCKHMH KOJreSaniSMH nOHBbl HJIH 
nojia, Hanp., hoa'b BJiisHieMB xo^a KaKoro-HH6y;rB ABHraxejs, to osenB yAo6HO 
HOJiBSOBaTBCS HacTOsinHM'B npHSopoMB CJlliAyiOin,HMX> o5pa30MX>. 

nepeABHS«eHieivn> rpyaa baojib npyaKHHBi cxapaioxcs nocxaBHXB nepioAi* 
iipyjKHiibi BT> peaoeaHCB c^b nepioAOMx> Moxopa. TorAa oxKJioHeHis nHinymaro 
nepa iia 6apa6aHlj GyAyTB MaKCHMajibHBis. Snaa pasjiHHHBifl hocxoshhbih npa- 
6opa, MO>KHO BBIBCCTH OTCiOAa H aGCOJHOTHyiO BeJHHHHy BepXHKaJIBHBlXB CM'feme- 

nii noHBbi. B-b axoMB cjrysa^fe iitTB HaAoSHOcxn bboahtb saxyxatiie. 

BjiaroAaps opHMlHieHiK) npHUHHna pesonaHca, stot'b HpeaBBisafieo npoc- 
TOH H AaJKG rpyCbiH iipHSop'B AaexB BOSMoatHOcxB onpeA'feJisTB KOAeSariia hosbei, 
rips ycjiOBiH hxx> hojiiioh phxmhhhocth, cx x’ohhoctbk) nopsAKa OAHoro MHKpoHa. 

KorAa-sce ABHJKeiiie nosBbi ne BiiOAii'fe phtmhhho, xo n,'6jiecoo5pa3HO bbo- 
AHTB saxyxanie, hto6bi yMenBrnuxb BJiisHie coScxBeimaro ABHateHis npH5opa 
ira sanncB, 

Ecjih npHBHUTHTB cxaAbHyio ripyjKHny kx syryHHOH xymS^fe cSoKy, khkx 
TO iiOKasaiTO ria pncyEK^Ii 72, to xaitoH iipH^opx mobkoxx yste CAysiHXb a*®b 
HSCA' feAOBaniH ropii30HTaABnbixx> CRr^DACHiS hohbbi. 



— 256 — 


Tpn TaKHKi, npHfiiopa, ABa wa ropHSOHrajBHMXTb h oahhi> BcpTEKajiB- 

Hbix'E. CM'femeHit, MorjiM-5bT, B^poaTHO, ^jraroAapiT nxTb MajioH EyBCTBHTejfcHOCTH 
K-B 5ojii&e ftJiHHSBiMTb nepio^aMB, o^cjymHBaTB cb ycn'ixoMB ceHCM[0«iecKia 
CTanpin, pacnoiOHteHHWfl bb 3ni[ii,eHTpaitHBixB odjiacTaxB. 

Ha ocHOBaniH rfsB-ate npHHpnnoBB mojkho-5bi 5bijio nocTpoHTB npHSopBi 
^;jia HByaenia KOJie 6 aHii BaroHOBB npn ABBaceHia; no'isAa hjih KOJie^aeiii mocto- 
BbixB <&epMB npa npoKaTbi Banin paBJisnHBixB rpysOBB no Mocry h t- n. 

MbI pa3CM0Tp’]&JIH, TaKHMB OSpESOMB, 'npUU'UMnu yCTpOHCTBa paSJIHnriblXB 
THBOBB ceHCM[orpa«»OBB, npeAHaBHaneHHBiXB jtjra HSCJi-fej^OBaHia ropusoiiTajibHbiXB 
E BepTEKaJbHblXB CMThW^eniv, nOHBbl. 

riepexoAs TenepbKBBonpocy o^BHByneBiH Bpainenit, cji't^iyeTB, EepBBiMB 
;i;'fejiOM'B 5 yKasaxb, eto Tania Ha^jncAenia noKa eme HBrA'fe no nponsBOAaTca. 
Bb npeiKHee speMa Ha5jiH)a;enia HaATB iraKJioHaME noaBBi Bejiacb Schltiter ’ omb 
BB Gdttiiigeii’'fe npn noMomH oco5aro npEdopa, HasBaiinaro hmb njiunc/ipa^oMZ. 
Ho 3TH ea^jiOAeeia 6 biin BCKopfe ocxaBjrenBi, noTOwy tto BbiaciiErJiocb, aro 
TaKofi KJinHorpa4>B ne ^aoTB HHKaKBX'B yKasaein o peainnoMB cymecTBOBaniH 
HaooHOBB npH AaJibBHXB seMJieTpflceHiaxB. HaSjEOAeeia, iipoESBeAenebia bt. 
HyjKOB'fe CB oco6biMB KiHBorpa^OMB, cnaSaieHeoM'B rajrbBaHOMeTpHaecKOH 
perBCTpapieH (cm. rjr. VI), Tanate Aajna OTpHnarejiBebiH pesyjibTaTB. OAnaKO, 
Tanie aaKJiOHbi necoMH'feHHO aojikkhbi cynxecTBOBaTb, pasB tto AOKaaaiio, aro 
BAOJB noBepxHocTE seMiH pacnpocTpanaiorcji ceHCMnaecKia bojihsi, ho BeJiEaHna 

3THXB HaKJIOHOBB TpeSBBl'qaHHO Majia. J\jiH EXB HSCJI’feAOBaHiH naAO EM'tiTB npE- 
Sopbi coBepraCHHO ocodoE ayBCTBBTejTbHOCTH. BonpocB o HaKjronaxB noHBbi, bo 
BCHKOMB ciyaa'fe, oaeHb saasHbira h HETepecnbit h ocxaBJiaTb ero 6e3B BiiEMania 
HHKOHMB OSpaaOMB HeJB3H, KaKHMB 05pa30MB MOHCHO fiibl 6blJI0 npaKTHTeCKH 
ocymecxBHTb Ha^jioAeBifl ea^B HaKaonaaiii, mbi pascMoxpnMB Briocji'feA;crBiE[ bt> 
rjiaB'fclX, Bffhoh-m.e nocxapaeivica xojibko yd'iAHTbca bb tomb, tto 3 xh naKJiorr&r, 
npH AaJTBHBXB aeMJiexpaCCHiflX'B, ^MCTBETeJIbHO HEaxOHKHbl. 

Ha cji'^AyionxeM'B Topxeat'fe 73 npeACTaBienbi cencMHaecKia nOBepxHOCTiiBiH 
BOJiBBi, pacnpocxpaHflioiaiaca baojib noBepxaocTH sbmjih, KOTopyio mbi na HSB’fecx- 
HOMB npoTaaseHiH MoaceMB npsHaTB sa nJiocKyio. BoBbiweMB I'A'fe nE^yAi* btb 
TOHK t O HaTaao KoopAHHaTB; no och ad^cnECCB Sy^eiMB oxKJiaABiBaTB pascxoaHia s 
OTL 0, ano OCH opAneaTB cooxB'fexcTByiOExin BepxHKaJtbHBiH CM'^menia iiohbbi 
npiyponeHHBia Bcfe oduomy u moMy-ofce MOMCHTy t. 

Mbi nojryTHMB, xanuMB o5pa30MB, npaBEJiBHyio CHHycoHAy, npeACTasjia- 
lomyio C 06010 odHoepeMeuHoe BepxHKajibHoe pacnojEOJKOHie totokb seMHOH no- 
BepXHOCTE. 

Ecjih MaKCEMaJiBEyio aMnjiBTyAy TaKOE CHHycoHAt»^ mbi o^osHanEMB He— 
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HepT. 73 . 



pest a AJiHHy bojhm O^B = A.G TOpesTb 7., to ypasHeme axofl CHnycoH^ti, 
jtjra onpeAtjeHnaro MOMCHTa t, npe^^crasHTCH bx cj'^^Aytomeinx BHAt: 

^ sin ^ 2-^: -J- S) , 

TAt S ecTf> H'feKOTopaa iiocTOHiinaH BeJiHHHHa. 

HaH6oj[Bman BejinHuna naiuoiia 4'„i iiojiyiiiiTca iisx iJOpMyjiBi 

*s + = S = "X” cos ( 2 tc X S) , 

iiOJiaran bx iich 

cos (^2v: -t - = 1. 

Bx BHAy RiaJlOCTH MOJKHO IIOJOJKHTB 

.I," 5L- /’I Q\ 

Tm X ’ siu 


BbrnacjiCHia bobbmgmx noBepxiiocTiiyio ceiicMH'gecKyio BOJiEry cx 
nepioAOMX nx 20 ceKynATs. 

ToFAa 

'^= V.T^ — 3,5 X 20 KHJi. = 70 KHjr, == 7.10® cm. 

npH CHJBHBixx, OTAajieHHbixx .BCMJieTpaceHinxx pi^AKO npeBBimaeTX 
1 IlpHMeiVIX, TaKHMX o5pa30MX, = 0,1 CM. 

HM-fca eme bx BiiAy, nTo 

sin l"= ^ ^ 

180 X 60 X 60 200265 ^ 


17 



258 


6yji<s>wh HMtTL (c'b OKpyrjieHieMi)), Ha ocHOBaniH 4>opMyjiM (13), 


4^: 


ir 


6,28X0,1 
' 7.106 


206X10® 


1294 


10“^ = 0,0185". 


Mbi BHAnittb, TaKHMb o5pa30Mb, HTO nanSojifcmiii HaKJioHb no'HBbi npn 
fl,ajibHHXi> scMJieTpHceHiaxb AOCTnraeTb, npHM'fepao, Bcero tojlko 0,02". 9x0 
HpesBLiHaSHO Majiaa BeJiiHUHa, KOTopaii, x'feivi'b ne MeH'fee, KaKx* mbi yBHARM'B 
aajfbme, ;^ 0 CTynHa HenocpeACTBeenBiMb HSM'fepeaiaMb. 

^jiH.SKiix'b BeMjrexpflceHiH, ocoSenHO bx> annueHxpajiBHbix'b oSjiacTaxb, 

HaKHOHX) nOHBLT, npH npOXOA'fe HOBepXHOCTHblX'B CeHCMHaeCKaX-b BOJHIX), MOaieTb, 

oxeBHjlHO, foiTb ropasAO 5ojibme, ho mOHHuxz HSM^penift Bt axot oSaacTH ao 
cnxx) nopb hohth bobcb ne 5 bij[ 0 npoHSBeAeHO. 

HscjcfcaoBaHifl HaAb BpamemaMH noHBbi okoao BepxHKaJiBHot oesr, npH no- 

MOmH COOTB'fexCTBJlOmHX'b DpHOopOB-B, TaKHKO AO CWK1> nOpX> COBC'feMTb HO 

jiHCb. /(la OTAaAeHHbiXT. seMxeTpaceHiH Bxoro bx. cynxnocTii h iie xpe^yexca; 
xaKia HaSAiOAOHia HM-fejiH-ebi xoabko cmbicax. bx annueHTpajEtHon oOaacxH. /(xa 
3TOfi U'feAH MOaiHO-5bI 6bIAO aeXKO nOCTpOHXbCOOXBfeCXByEOIII,iH npilOopX, COCTO- 
amifi, HanpwM'ipx, USB xaiKOJiaro mapa, noAB'fcfflenHaro aa BepxHKaABHOH hhth, 
Ha noAo6ie npocxoro BepxHKaJibHaro MaaxHHKa, ho oxTBHyxaro kiihbj eme APy- 
rot BepTHKaAbHot hhtbio, npenaxcTByioipen mapy coBepinaxB KOje^ania npa 
CM'imeHiaxx n naKAOHaxx noaBbi. Ecah kx xaKOMy mapy npnA'feAaxb ropiiBOH- 
xaAbHbiH nHfflyiii.it niTH4>TX, Moryiii.it HepxHXB no saKonacHiiot 5yMar'fe ua 
perHCxpnpeoMx SapaSas'fe, to, npn homoihh xaKoro npn^opa, AorKo MoasHO 5bi 
6biAO oSnapyaiiiTb BpaipeHie ughbei okoao BepxHKaAbHot och. 


Mm BHA’i&JiH paetme, .axo Banncb pasAHanLixx cetcMHaecKHxx npnSopoBX, 
npH KoieOaniaxx noHBBi, cjaraexca BcerAa h3x abjxx ABHacenit: — BO-nepBbixx, 
H3X ABHJKeHia, ofiycAOBAHBaeMaro ABHacenieMx noBepxHOCxn somah, h, bo-bxo- 
pbixx, H3X co&cmeeunmo Omo/ceuin npaCopa. IIocA'i^AHOO o6cToaTejrbCXBO 
HHorAa coBepmeHHo MacKHpyexx HCXBraHEit xapaKxepx ABHStenia noHExi h 
K panee saxpyAHaexx tbicxpbit pasdopx ceficMorpaMMX. 

Bx cA^Ayioniet rjiaB-feMbi yBHAHMx, nxo xeopia yKasbiBaexx nyxB, KaKHMX 
oSpaaoMX Moatno yMeHbniHTb BpoAfioe BAiHEie coOcTBeiinaro AenateHia npnGopa. 
CosepmenHO ero HCKJiOHHTfc ne npeAcxaBAaerca BosMoatebiMx, ho mosiho 
CHA bHo ero ocAadHTb h bo bcbkomx CAyaa-fe coBepmeHHO o^eaepedumt. 

JI,m axot n%jm saAo toaeko cHa^AHXb npHOopx sami/xanieMZy x.-e. npe- 
xpaxHTb noHXH HHCTO rapMOHEHecKOo codcxBeHHoe ABHaceiiie npn^opa bx abh- 
atesie CHHycoHAaAbHoe ex nocxeneeno ySbiBaioinHMH aiaKCBiviaAbHbiMH aMHAHxy- 
AaMH pasMaxoBx. 

Ecah npnSopx BexpfexaeTx HSBiexHoe conpoxHBAenie CBoewy ABHaKeniio, 
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Ha ^o;^o6ie TpeHia, h , ecjH BejinaHHa axoro Tpenia nponoppioHajiBHa nepeoH 
cmeneuu yrjiOBofi CKopocra ABHacenia npH^opa, to nocjr'fe;tyioni;iH, MaKCHMaJiBHHia 
aMHJHTyAbi pasMaxoBT* 5yAyTB yMeHtmaTtca bt, reoMexpHaecKoiH nporpeccin, 
TaKB HTO OTHomeeie Bcaraxi, AByxi. nocjiife;iyion].HXTb MaKCMMaxBHBixx. aMnjiHTyfl.Tb, 
uesaeucwMo omz auana nocATbdnuxz, Syjnex'B Bcer^a bojihhhhoh nocxoaHHol. 

TaKoe 3aTyxaK)ni,ee CHHycoHAajiBHoe ^BHHceeie npe^i;cTaBj[eHo na cji'feAyK)- 
meMi* HepxeHffe 74, no ocn a^cuHccx. OTJEOBKenw BpeMeaa t, a no ocn 
opAHBnTB cooTB'fcxcxByiorn.ie yrjibi OTKjroHenin npnSopa 0 ottb oro nopMaJiBnaro 
nojoacenia paBnoB-fecia. 


^lepT. 74. 





05o3HanHBTb MancHMajiBHbia aMruraxyABi pasMaxoB-B npneopa, bx, nocji'fe- 
AOBaxejTBHOM^ nopaAK'fe hx-b ySBiBania, nepesT, 0 ^, 02,03 0 x. ^y^iiOMi, HMi&TB: 


^2 % 

®2 ^8 \ 


. =: Const ==^; 


(14) 


CooTBi&TCTByioni;aa nocxoannaH v nasBiBaexca icoe^^umeumoMz aamyxauifi 
(b'b H^]feMe^KOH xepMHHOJrorin DUmpfungsverhaltnis). ’ 

BsaBB HenepoBB h odBiKHOBeni-iBin BpiirroBBiH jrorapHeMt ottj v, nojiy- 

HHM'B 

X = lgt; = lg5^ (15) 

H 

TjOg^^v XiOgjQ , .( 16 ) 

17* 
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rjocfe i ecTE. e'liKOTopbit nopaAKOBBifi HOMepi*. X HaatiBaeTCii HaTypaj[BHi>iMi>, a A 
oSbiKEOBeHHbiM'b jiompxi6MunecmiMz deKpeMeumoMz. 

H'feM'B 5 ojiBiiie JiorapHOMEqecEiH jieKpeMeHT'B, t^mti cnjiBH'fce SjAenb saTy- 
xanie. 

Mo®ho ycHJiHTB saTyxanie nacTOJiBKO, aTO OTKJtoiiGHHBifi oxb ceoero iio- 
jiofficeHia pasHOBtcia npHSop-B, HanpHM'fep'B, npn coo()ni;eHi0 eiwy H-fcKOXoparo 
BaxajiBHaro omyjitca, ^OE;i;eT'B ao ESB'j&cxHaro MaKCHMajbHaro yrjra oxKJiOHeHia 0,,^ 
(cm. EepT. 75), a aax’feM'B, npa CBoeM-b oSpaxHOM'b ABHBKeiiiHj ne nepeudemz 
ynte 3a ocb BpeMeHt kb oTpEn.axejibeBiM’B sHaHeEiiaMB 0, a Gy^ex-B accHMnxo- 
TH^ecKH npn^jmataxBCH kx och aOeaHccB. 

TaKoe sBHateHie, npeAcxaBJieEHoe na nepTeaKife 75, i-iaaBiBaexcE anepiodu- 
necKUMz. 

Hepx. 75. 

6 



’‘ 3 to 6 bI ECKJfOEHTB, EO BOSMOaKHOCTH, BpeAHOG BJEiaeie C 05 CTBeHHar 0 

^^BKEceHiE npnSopa, saejiaTejiBHO EMenHo bboahtb oechb cnjitFioe aaxyxaeie, 
j^oBoaa EOCJii&AHee ao anepio^^HEHOcTH. UpE axoMTb Eia^o, o^HaKO, EMfeb b-b 
BHXy, ogeHB CMJiBHoe saxyxasie, npu npouuxz paenuxz yojioeisiocz^ yMeim- 
inaeT-B nifecKOJiBKo ^jBCTBHxejibHOCTB caMoro npaSopa, a noxoMy, bboah cMBHoe 
BaiyxaHie, sa^o Bcer;ta aaSoTHTBca o tomb, tto6bi npEM-iEnTB h naH^^oa'fee 
EyBCTBHXeJIBHBlS MGTOAX. perHCTpaiI,iE. KaKB 3T0 Ha npaKTHK-fe OCymeCTBHTB 
MBi BCKop-]^ yBHflHM'B BB riasife YI. 

SaTyxaHie ceScMorpa^OBB pasjiHHHBixB CHCTeaiB MosKerB Sbitb aocthf- 
nyxo pasiiBiMH npieMaMH. 

Bosdymuoe samyocauie, iipHaifeaeaioe na repjviaecKHXT. npHSopaxi., co- 
CTOHTB eojiBrneio HacTBEO H3B HenoABHmHaro muiEHiipa ABGJ) (cm. nepr. 76), 
OTKpBIXarO, HanpHMi&pB, CB EpaBOti CXOpOHBl, BB KOTOPOMB MOaKeXB. CBO 6 OH.HO 
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nepeM'femaxBca napaMeJitno och unjiHHApa BHyTpeHiim ii.hjihhap'b cibcd, cogah- 
HeHHbm, nocpeACTBOM'i. nixaiirH cx> noABHSKHBiMB cxepjKHeMx. ceicMO- 

rpa<E»a, nanp., co cxopjEHeM-B ropHSonxajiLHai'O MaaxHHKa (bhai> na iviaaxHHK'B 
cnepeAH). 

MeHEAy cx-feHEaMH o5o- 
HX-B Ii;HJlHHApOBTb ocxaeTCH 
y 3 Kii sasop-B, Hepe3x> koxo- 
pBiH BOSAyxx. MOBKexxj ne- 
pexeKaxfc, npn ABnaseiiiaxTb 
npnSopa BnpaBO h BrfBO. 

Tpeiiie BOSAyxa bt. axoart. ysKOM'B sasopfe ii BwoBiBaerib saxyxaeie, 
HeAOCTaxKH xaKoro Baxyxaiiia 3aKjiK)'^iaiOTCfi b% cjil^AyiomeM'L- 
Ecjh CHJiy xpeiiia bx j^skomb Kanaj^fe, MejKAy AByiaa JAHJiHiiApaMEf, n Momno 
ciHxaxB, npn MeA-ienHbixx> ABHHceHiaxx> npH:5opa, iiporioppionaAJbHOt nepBoS 
cxeneHH CKopocxH ABHateniH c€fi[cMorpa<E»a, to conpoxHBjreme, Bcxp^TOeMoe 
npHfiopoMX. npn CBoeMi. ABnaceHin, otT) conpomuGAeuia BOSAyxa Ha ocHOBaniH 
HiHJiHHApa abed, CyAeT-i. HaB-fepiioe iiponopnioHajiBiio He iiepBot, a Bsicraet, 
iianp. BTopoH, cxeneHH CKopoexH. 3 thmx> iiapyinaeTCH xapaKxep'i. iiopmajibHaro 
co^cTBeiiHaro ABnaienm npnSopa, npHneaix. najinnie noAoSiibixTb KBaApaxHnecKHxx, 
HJieiiOB'B CKopocTH npHBOAHT'L KXn xaKOMy An‘i»i‘epeniuaj[LiiOMy ypaBneiiiio abh- 
HceiiiH^ Koxopoe ne MirrerpnpyexcH (ToJifee bi> KOiieMiiOMX> BHA’fe. Bx> aTOMXj 
cjiynafe ii Koe<i>‘i»Hii,ieHTX:. Ba'ryxania, h JiorapHOMHxecKiii AeKpeRieux'b oe ^yAyT-B 
yaie Sojiiie iioctojuihbimh, a (>yAyTi> naBHcfer. orn a^cojiioinoi uejiHHeiibi 
ainHJiHTyAbi pa3Maxa iipH6opa, 'rfenrjb Kpaiine ocAOHEiniercH oSpaSoxKa ceiicMo- 
rpaMM-B. 

3toti> HeAOCxaxoKB ycxpaiieii'b bx. B03AyinHOMx> saxyxaniH, iipeA^tojiceii- 
HOMX) Hecker’oMx>. Bii axoM'B cjiy'iak HJvrIieTca pHA"i> iiapajuiejiE.Hbix'i. riAacxH- 
hokxj, CKpkiijieHiiBixTb CO cTepjKiieMXs ropHaoirrajiBriaro Ma/ixHHKa, KOxopBia, 
npii ABHJKeniaxi. nocjiiiAnnro, iiepeM'feinaiorcH napaAjieMuo APyroi cHCTeM-fe 
HenoABHJKiiBixx> iJiacxHiiOKXi , paciiojiojKenuBix'B MejitAy iioabkhchbimh ; aasopTb 
MCJKAy oOiiHMH CHcxeMaaiH iijracTHiiOKX> ohghb MajieoBKifi. 

^pyro® HGAoexaTOKT) BOSAyniiiaro saxyxaniH saKJiioHaeTca b-b tom'B, hto 
oho Tpe6yeTX> ohgiib xmaxeABHoil peryjiHpOBKH, xaic-B KarB, ripn TaKOM-B ysKourn 
3a30pk MeaCAy HGIIOABHHEHBIMH H IIOABHJKHBIMH HaCXHMHCHCXGMBI, JierKO MOJKeTX> 

iipoHsotxH Kacanie stexx. nacTen, h xorAa ceHCMorpa‘&'B y;Ke SyAOXTi paGoxaxB 
coBepmemio nenpaBH-iBno. KpoM'k xoro h h3m isHeiiie xeMiiepaxypBi mojkgx'b oKa- 
SBiBaxB AOBOJiBHO cyiUGCTBeiiiioe BJiiaide iia BGJiHHHiiy Koe‘i><t>HLi,ieriTa aaxyxaniH. 

Mudnoe samyxariie ocnoBaiio na Ttxx>->Ke caMBixx> npHHUHnaxxi, hto h 
BOSA ymnoG. ’^xoSbi oho <i*yiiKD[.ioniipoBajio iipaBHJiBHO, hgoSxoahmo, hto6bi abit- 

JKGHie HOABHJKnBIXX> nOBepXHOCTGW, y KOXOpBIX-B H BBlSBIBaeTCfl peaKAin 0XX> 



M 

-e 
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TpesiH, cosepmajioei. ne bt. HanpaejieHiH nopwaiH KTb noBepxHocxH, a Bt na- 
npaBJieHiH nepnenAHKyjiflpBOM'B ki. nocjifeAHeH, Haane roBopa, btoSbi KaacAaa 
TaKaa noBepxHOCTB nepeM-femajiacB bb asHAKOCTi seerAa napa/uieAwo caMOu 
ce6rb, TaKt KaKB bxj npoTHEHOMB cjiyaa-fe MOMenri. cbjibi peaKEtiH jke^hkocth 
6y^;eT'L co^epataxL bjighbi, saBHcamie ox-l KBa;i,paTa yrjiOBofi CKOpocTH ABHmeHia 
MaaTHHKa, hto eecBMa HentejiaTejfBHO. 3 tot'b MeTOAi* saxyzania CTpa;^aeTx h 
apyrHMx BBimey'noMflHj'TBiM'B He^;ocTaTKOMB 5 npiicyin.HM'B B03;i;yinH0My aary- 
xaniEO (aasHCHMOCTB ot'b reMnepaTypbi). 

HepT. 77 . ^ ■^lepT. 78 . 



Tperin MeTOATt* saTyxaHia Mo/iH'UfTiH'biH ejh 3'/i69iwpo-Mci/‘iHUinHbiu. 

9x0 saTysanid ocym^cxBJiffGTca npii noMomu m^^hoh ujiacTHHKaj npHKp'feii” 
jEeHHofi KB noABBateoS ’qacTH cencMorpa^a, nanp,, kx. CTepacHio ropHaoHxajiB- 
Haro MaaTHHKa, KaKB xo npeflcraBjieHo aa aepreacaix. 77 h 78. 

^epxeiKB 77 npe^exaBjaeTB BMAt npH^opa c^OKy, a xepxeJKB 78 bh^b 
cnepeflH. 

MtftHaa HJiacTHHKa P mohcctb nepeM'im.aTBca Memay nojiioeaMH n.Bjx'h 
fieno^BnacHBiKB, noAKOBoodpasHBixi, MarsHTOBB ikT^ h oSpan^eHHBixx, npo- 
THBonoJcoKHBiMH iiojilocftMH ji,pyr*i> kij Apyry* 
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Hpa jtBHSKeHiHxi) njiacTHHKH, Bt TOJTiDi'fe nocJit;^Heiij HH^ymipyiOTCfl tokh 
^jKO, KOTopBie, na ocHOBaniH ochobhbixij saKOHOB'B 3xeKTpoMarHHTHOHBH;i;yKi];iH, 
A'i&HCTByfOTi. Bcer^a sade^^ommaww/UMn o^pasoMz na ABnatenie npnSopa (BaKont 
JleHita), BBiB&mafl KaK%-6&i MareHTHoe TpeHie. H'feMt cBJiBH'fee HHAyii.HpoBaHHbie 

TOKB, TtMT> CHJIbH^e SyAeTTb H 3TO MarHHTHoe xpeHie. 

Ct. ApyroH CTopoHbi, bb cHjy TfeB-aie saKOHOBt axeKipoMarEHTHofi 
HH;i;yKi;iH (BaKoet Neumann’a), BjreKTpoABHatymaa CHjra Hej^yKpin, a, cx’feAO- 
BaxexBHO, H cooTB’fexcTByiamaa en CHxa xoKa, npaiwo nponopn,ioHajiBHa nepeou 
cmemuu CKopocin nepeM-femeHia njacTHHKH, HHaxe roBopa, npaMO nponopn;io- 
aajBHa ynoBoa cKopocxH ABHaceaia npHSopa. TaKHMB oSpasoMB, npa Maranx- 
HOMB BaTyxaam, apeaBBiaanHO npocxo ocyni,ecxBxaeTca TpeSoBaaie xeopm, a 
HMeHHO, etoSbi MOMeoTB 3aAepatHBaK)iu;axB cmb 6b]jib-6li cxporo Dponopn,io- 
aaxeHB yrjioBoii CKopocxH ABHJKenia ceHCMorpa<[>a. IIpH MaranTHOMB Baxyxaam 
Mbi HMiieMB ;i,'£j[o cb enojurfe onpeA'i&xeHHBiMH sa^aaiaMH, cb Bnojra'fe onpeA’^xea- 
HBIMB <E>H3HXeCKHMB aBJieeieMB, xor^a KaKB BB BOB^yniHOMB H JKEr;i;KOMB saxy*- 
xaHia npHXOj^HTca cxHxaxBca cb BecBuia HBM'iHaHBBiMB h HeAocxaxoaao xopomo 
eme HByacHHBiMB aejenieMB peanpin BOBAyiunot hjih bshakoh cpeABHBi na 
ABHHtymiaca bb net noBepxaocxn. Bb btomb oxHomeHin MarHHxaoe saxy- 
xanie naitexB neocnopHMBia h Becbiwa cymecxBeaHbia xeopexHxecKia npeHiviy- 
mecTBa. 

B[To6bi ycMHTb AMcTBie aiarHHTiiaro saxyxaaia, eaAo noM'femaTB M-feAnyio 
njiacTEHKy no bobmoikhocth ;i;aieKO otb oen Bpara,eHia iipaSopa; 3 thmb jBexH- 
XHBaexca momchtb 3a;iiep>KHBaioiii.HXB cbxb. 

OnbiTB noKaaaxB, axo, orpoMiiaro CoxbmHHCTBa cxyaaoBB, moh^ho 
noxB30BaxBCH, Axa AaHHoii u.'fexE, nocxoaHHbiMH ManmxaMH, KoxopBie bb Hacxoamee 
Bpeivja aaroTOBxaioTca h3b BOXb<[>paMOBOH CTaxa h oxxaaaioxca Soxbmofi cmoh 
H nocxoaiicTBOMB. Toxbko bb HCKxioaHxexbUbJXB cxyaaaxB, nanp., bb paH']&e 
onncanHOMB npnSop’fe xxa HscxtAOBaiiia KOxeSaaii^ axiaeifi, r^'fe coScxBeaHBiH 
nepioAB Koie^aaiS nxocKoii cxaxbnoH nxacxHriKH oaenB Kopoxaiii, npaxo^axca 
y>Ke npHS'firaxB kb axeKxpo-MarnnxaaiB. 

MarnnxHoe aaxyxanie oxxaaaexca apesBbiaaBHOH npocxoxofi n MoacexB 
xerKO (5bitb npHcnocodxeao kb XEoOoMy xany ceHCMorpa<&a. 

/^pyroe, secBMa cymecTBenaoe npeHMymecxBO MaraHTaaro aaxyxania 
saKXKiaaexca bb xomb, axo caxy saxyxaaia mohiho apesebiaaiiao xerKO nsait- 
aaiB BB oaeab mapoKHXB apejuiBxaxB npocxbiMB cSxHHieaieMB hxh pasABara- 
aieiviB nojiiocoBB iiocxoaimbixB MariiaxoBB. C5xiiHcaa ;;ocTaToaHO MaraHTBi, 
MOHiHO AaJKG, ecxH coScxBeaiibm aepioxB EOxe6anm cetcMorpa^a ae cxhoikomb 
KopoxKii, cA'fcxaxb apaSopB Biioxirt anepioAnaecKHMB, axo bb xeopexHxecKOMB 
OTiiomeHiH, bb n,1jxaxB ncKxioaeHia Bxiaaia codcTBensaro ABHHteaia apaSopa, 
npeACTaBxaexB rpoMaAUBia ripeHMyaj,ecTBa. 
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IIpH BTOMTb HaAO Hwte Bi. BHAy cjitAytoin.e€, BecbJia cymecTBeHHoe 
oScTOBTeJiBeTBOj a HMeHHo, iTo, Aame npn HajE^ia BeeLMacMbnarosaTysaHiJi, 

MeJKAy nOBepXHOCTBMH M'J&AHOi HJaCTHHKH H SjiacaHIIIHMH nOJHOCaMH nOCTOHH- 
HblXT* MarEHTOBt, OCTaerCH oSblKHOBeHHO AOBOJBHO IIlHpOKiH^, CBOSOAHBlfi IipO- 
CB-^TB, TaKb BTO HG MOEceTB jatc 661TB HHKaKHX'B onaceiiiH o TOMT., ETO Hjac- 
THHKa, npH CBOHXT. ABHaceHiflXB, MOECeTB KOCnyTBCa EOJIIOCOBT. WarHHTOBTb. 
MarHBTHoe BaTyxaHiej KpoM-fe Toro, coBepmeaeo otkpbito, TaxTb axo scerAa 
jierKO yAOCTOBijpBTbCB bx. tom-b, bto bcg naxoABTCE bb HcnpaBHOcrir, qero nn- 
KOEMB o6pa30MB Hei63fl CKaaaxB npo Apyrie cnoco6Bi saxysaHia. 

KpoMcfe xoro, HSM^neHie xeMEepaxypLi, ecjiH oho tojibko npoHcxoAHXB ho 
BB CAHEIKOMB UlHpOKHXB npeAiJiaXB, OKaSBIBaOXB COBepmeHIlO IIHHXOJKHOO 
BJiflBie Ha CEJiy MarBEXiiaro saTyxania. 

Bc'fe BBiroABi BiarHMTHaro aaxyxaHiE, bb tobib HECxfe npocxoxa h jerKiil 
yxoAB 3a npHSopaME, AaBHo yate noAXsepAEJiHCb Ha Ha^JnoAeaiaxB IlyjiKOBCKOii 
ceHCMEHecKOH cxanE;!!!, a noTOwy Hama CeficaiHHecKaa Komeccie e noexaiiOBEJia 
CHa6AHTb Be4 HOBBie ceiiCMorpa<i>bi na pyccKHXB ceicMHHecKHXB cxaoaiHXB^ 

1- ro E 2-ro paspEAa jviarHHXHbiMB BaTyxanieMB. 

PascwoxpHMB xenepb BKpaxE'fe paaxHHHbie bigtoabi perHCTpapiE. 

Bxoi n.'fejiH BOSbMeMB, kakb npoioxEnB ceicBiorpa^a, ropHaoiixajib- 

HBIH MBEXHEKB. 

MexaiiEHecKaa periicxpaii,lff. 

ocyai,ecTBxeHia MexaiiETeeKoi perHcxpapiir, kb Konay CTepama Biaax- 
EHKa npiKp'&njiHeTca JierKiii mxE^&XB, KoxopbiS sanncbiBaexB oxHOCExejibHoe 
ABHXteEie MaaxHEKa na perEcxpEpHOiMB Barf, oSxanyxojMB rJiEHHeBHTOF, saKOii- 
HeHHO® 6yjiarot. 

Jim yBeiH'ieeia HyBcxBHxeJibiiocTE saoECE, moxcfio BOCEOJibsoBaTbca yse- 
EMHieJbHbiMB npBSopOMB, KaKBTo6biJio paebiHG iioHCHeno Ha npnrfpli tajko- 
jiaro ropnsoHxajibHaro MaaxHHKa. 

MexaHHHecEii chocoSb perHCTpapiE oxiEHaeTca cboge AemeBESHot, 
a EOxoBiy ero moekho h crfAyexB npiMiHarb iia ceEeMHHGCKHXB CTatmiEXB 

2- ro paspEAa, ajie kotopbixb BaxtHO, eg CTOxbKO aOcoJiioTi-iaa xoEiiocxb bb bbi- 

BOA'i aJGMeHXOBB ABEaJGHia nOHBbI, CKOJIbKO EUCJIO OXrfXbHblXB HaSjHOAemt, 

onpGA'feJiEionAEXB co6o® o6ni.it xapaKxepB ABEKCEia eoebbi bb toe hjh hhoe 
cetcMHHecKot o6jacTH. 

PjiaBHbifi EeAocxaxoKB MexaHEHecKot perECTpapiE saKiioEaeTCfl bb tomb, 
HTO ona bboaetb bb Ha5jiiOAeHifl oaeHb EenocxoAHHbit e ejoxo EsyEeHUbifi axe- 
MeHTB, KaKB Tpesie nepa o aaKOHHGBHyio 6yMary. BjiiaaiG sxoro xpenia era- 

HOBETCE OCOtOHHO OEXyTETeJIbHblRIB, GCM EOEbSOBaTbCH 610,6 yBGJIEHHTejIbHblMB 



npiSopoMT.. Bx 3T0MX cjyTOi, am yMentmenia BpeAiiaro Bjianm Tpenia, npn- 
xoahtch, KaKx Mbi paiibme BHAfeia, Dpn^iraTb kx oaefib TaaceibiMx MaccaMx. 
Ho H npii SojibuiHxx Maccaxx Tpenie Bcexara CKaabiBaeiCH h xpeGyeix sBeae- 
nifi EX ocHOBHoe flH<i>$epeHi]tiajibeoe ypaBHenie ji,BH®eHm npi5opa iitKOTopbixx 
nonpaBOBHbixx ajeiioBx. 

Hpa MexaHHqecKofi pcmcTpapiB, KaKX Koe«>4>Hii,ieHTx aaiyiaHia, xaxx h 
cooTB'fexcTByiomift lorapHOWEaecKiH AOKpeMenxx, ho cyxb fioji-fee BeiiqMHxi 
nocxoHHHbm, a ohh iBJffenaroxcfl nicKOJibKO bx saBocHMOcxH oxx BejOTHabi 
aMnjHxyAbi pasMaxoBX npH^opa, 'axo Kpaflue saxpyAHaexx o5pa6oiKy ceScMO- 
rpaMMX. KaKX yqecxb bc'6 bxh noSoaHxia oScToaxeJixcxBa h KaKBMx oSpasoMx 
bo3mo;kho H3X sariHcefi xaKoro iipncJopa BbiBecxH a5cojiEOTHbie ajicMeiribi pn- 
jKeiiifl noBBbi, Mbi pascMoxpHMX BiiocA'feAcxBiH BX rjiaBi XII, nocBflnueiraoH 
ciieaiaibHO xeopii Mexaninemro ciiocoSa perncxpapii. 

KpoM'fe BbimeyKaaaHHaro BecxMa cym,ecxBeHHaro neAOCxaxKa, Mexanaxe- 
CKifi cnocoSx perHcxpanin, npn Hajaaia yBejriqaxejibHaro npaffopa, npe.Acxa- 
Baaerx codoio eiii,c ca-feAyiomee HeyaoGcxBO. 

?epT. 79. 


^0 

_ _ ' ^1- 

Hycxb Ha cjil?AyiomeMx aepxeac'fe 79 0 npe^cxaBMexx co6oio ocb Bpa- 

ipeaia ropnsoiixajibHaro MaaxHHKa, -4 Konepx cxepaKtra MaaxHHKa, yBeiH- ' 
wejbHbit npnCiopx, a roieuHO iiepaBHOMeanbifi pbixarx, HMiiomiH cbok) ocb 
Bpaineiiia bx Oy 

i^JiHHy KopoxKaro naeaa AO^ oSoariaqHMx qepesx «, AJiiHHaro OjSqe- 
pesx &, a A-ffHHy cxepa^im MaaxMKa OA aepesx Zq. 

Hycxx MaaxHHKx otkiohchx oxx CBoero nojioaceHia paBHOB'Icia na yrojixO. 

Tor^a yBoiiqiixejibHbiS npnffopx noBepiiexca ez njpoinueonoMoicHyio cwio- 
pomj Ha yrojix a, a yAa-ieeie iinraymaro nixHcxxa y Koima Awnnaro pxnara B 
oxx OCH BpoMeHx ^j^oxx paBiio B^D. 0()03HaqiiMX axy BeJinxHHy qcpeax y. 3to xa 
Beinqmia, Koxopaa nenocpeAcxBeuHO cimMaeTca cx ceicaiorpaMMbi, ByMara 
HOAX DHHiymHMx nrrn‘i>xoMx riepear^maeTca BiipaBO, bx HaripaBAGiiin noKasati- 
noMx cxpijiKoir. Hycxb CKopocxx EpaineiiiH 0apa0aiia xaKOBa, hxo A-iiHiia oahoS 
ccKynAbi na noBepxiiocxii perncxpiipiiaro Bajia cooTB’IxcxByexx X MiriinMeT- 
pamx. X ecxb BcerAa oneiib majiaa Bejimnoa, fianp. MHAiEMexpa. 
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EcjiH-6bi He 6biJio yeeJiHHHTeJiBHaro npHSopa h nirnymee iiepo 6biJio npn- 
Kp'fenjieHO B-B A, HenocpeACTBeHHO 
KB KOHHy CTepaCHfl MaflTHHKa, TO, 
npn SHa^HTeJiBHOH sejiHqHH'fe Lq h 

npn MajibixB yoaxB 0, TOHKa A 
nepeMtmajiacb-Sbi hohth nep- 
^eHi^HKyJ^flpHO kb och BpeMesB. 

IIpH yBeiHHHxejibHOMB-aee pw- 
narf, SjiaroAapa cpaBHHTejibHOH 
MaiocTH h, DHinymiH mTH<i»TB B 
6yji;eTB nepeM'femaTbca (npn Ma- 
JlblXB BGJIHHHHaXB >.), npH6jIH3H- 
TejbHO, no Ayr'i Kpyra n bch 
ceficMorpaMMa npe^iiCTaBHica bb 
H'feCKOJIbKO HCKaSKeHHOMB BHA'^, 

HTO, npn SHannTejibHbiXB aMnjiH- 
TyAaxB pasMaxoBB, CTanoBBTca 
BecbMa omyTHTeJTbHbiMB n xpe- 
6yeTB BBeACHin AOd^anonHofi no- 
npaBKH Ha Bpeiaa. 

05ra,iH BiAB TaKot ucmotceu- 
nou ceficMorpaMMbi npeACxaBJieiiB 
na npeAbiAymeMB nepxejKt 80. 

Sanncb axa ()biJia noiyneiia cb 

aCXaXHHeCKHMB MaHTHHKOMB Wi 6 - 

chert’a. 

PascMOxpHMB xenepb KEKoe 
BJiinaie hm'^ctb KpyroBoe ABHHte- 
nie K 0 Hn;a nnuiymaro mTH‘i>xa B 
na aanicb DpnSopa. 

B03bMeMB TOXB yBeJIHHH- 
xeibHbiH npnSopB, Koxopbin 6 bijib 
paHbnie onncaHB npn xaacejiOMB 
r0pH30HXajrbH0MB MaHTHHK']&. 

Ha crfeAyiomeMB Hepx. 81 
00 = Lq npeAcxaBJHexB co6oio 
cxepateHb ropHsoHxaJibiiaro Manx- 


CX) 

CD 


HHKa, 0 — 

HHKa, Oj 

HJieHO, Oj^B 



ocb BpameiiiH Maax- 
ocb Bpameiiin yBejiHnnxejibTiaro npnSopa, AOj=a — KopoxKoe ero 
= h — A-^HHoe HJiGHO, a AO—s coeAHimTeJibHaH nrjra. 
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npH noBopoTt MaflTHHKa na MajBit yroji'B 0, yseJiHqHTejibHLra pbiqar'b 
noBGpueTCH na yroji't ot, npnqeM'B TOiKa G iiepefiAeiTb b'b G^ , bij A..^ , a IB 

B-B KpoMi^ Toro 

00^=00 
Oj -4-ji = Oj^ A == Q> 

O^B^=O^B = 'b 
A^C^ = AG =s, 

a yroit AyG^E == e. 

Hat^eM'B saBHCHMOCTB Meac;iy op^HHaTon y=^B^D h yrjiOM't noBopoxa 
maHTHEKa 6. 

Hs'b aepTeata 81 HM'feeM'B 

OyF-^FE=AG-*~GGy 

,EJIH 

a sin Qc-i-s sin t — s-^L^ sin 0 . 

C-B jupyrot cTopoHBi, 

OyA^GyF—GG 

EJIE 

<* = a COS o£ -1- s COS e — Lq{1 — cosO). 

TaKB KaKTb 0 oneni. Majiaa seJinqHna, to mbi MOiKeMB npeeetJpeqB ea bbic- 
niEME CTenenaME. 

noioJKHBmH eme 

£ = 90 — 

eyAOMB HMfeB 

a sin a -f- s cos S = s -t- 0 | 

” . „ [ ( 17 ) 

acosa-+- ssiu p = (». I 

Ecjih a Majio, to h ^ xaKJKe mejio. 

Pasjiaraa cos a no CTeneHHMB a bb paAx>, SyAOMB niviliTB 

a{l — - 1 - s sin [3 = cj 

BJIH 

HJiE, CB TonHOCTBK) AO EJCHOBT. BBicmaro nopaAKa, 
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TaKHM-L OSpaSOMl), COS^ M03KH0 HOJIOHmTB I)aBHBIMTb 1. 
Tor^a nepBaHHS’B <E'opMyji’B (17) ^acT-L naM-B 

«siiia = XoG. 


Ct> Apyrofi CTopoHBi, 
CJliAOBaTCJIBHO, 


1) sin a = «/; 


y 




( 18 ) 

( 19 ) 


Mbi bhahm-b, TaKHMt oSpasoMi., nxo opAHHaxa KpBBot Ha ceficMorpaMM-fe 
oKasBiBaexca, AMcxBHxejiBHO, nponoppionajiBHOH yrjiy noBopoxa MaaxHHKa 6 h 
H e xpeSyexTb imKaKofi nonpasKH, ho cooxB^feTCXByiora,iH MOMerix’B f, chhxbih cx> 
ceficMorpaMMBi n cooxBtxcxByiomit lonK-fe D hjih aGcpncct to^kh , 6yAex'B 
cjHHiKOM'B BCAHKX. H xpeSyexx. npHCoeAHHenifl oxpHi^axeJBHOH iionpaBKH At ' aah 
HOA yxeHiH ncxHHHaro MOMenxa t : 


t — t' — At' 


( 20 ) 


BejHHHua 9T0H HonpaBKH oGycjiOBJiHBaexxfl ajihhoh oxpfeKa B'l): 


Ho 



= & (1 — cos a) = -i- 


HbX. <&0pMyMBI (18) HM-teMlj, CX» XOHHOCTBK) AO HJeHOB-B BBICmarO nOpHAKa, 


cji'fcAOBaxejiBiio, 

= (21) 

Hpn Gojilse 3HaHHxeJiBHBiKx> aMnAHxyAaxx> pasMaxoBB BpnS^opa sxy no- 
npaBKy neofixoAHMO npHHHMaxB bo BHEManie. 

BmIjcxo xoro, hxoGbi perncxpHpoBaxB mxH<i>xoM’B iia saKonHeHHofi Syiviar'fe, 
MO>KHO perHcxpipoBaxB ocoGbimh HepHHJiaMH n nepoMB iia S-fcjiOH, rjHHH.eBHX0H 
SyMart, HO aah axoro, xpeSyioxcn coBepniemio ocoGbih iiepna. 

TaKOHcnoco6B perncxpaniH ripnMlniHexcH Zeissig’oMB aah perncxpanim 
ABHjKCHifl THJKejraro acxaxHxecKaro ManxHHKa Wiecliert’a na cetcMHxecKOH 
cxaHn.iH bb Jugenheim’la 0K0.10 Darmstadt’a. 
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Ilepo npeACTaBJiaeTB coSoio y CBoero Kooiia ysKyio KannjiJiflpnyio Tpy^Ky, 
y icoHii;a KOTOpoS oSpaayeTCH KaMfl ’lepHM'fc, ycTaHaBiHsaiomaa cbhbb MeJK^y 
KOHi];oMT> nepa h 6yMaroH. 'TaKHMi) oOpasoMi), nepo He Kacaerca Henocpe;];cTBeHHO 
caMoft SyMarH, ho, npn ^BHKeHin npa^opa, H:H;i.Kocri> KaKT>-6bi BBiTarHsaeTca 
H3B KanHMflpa. 3 totb cnoco^i. perHCTpaaiH oHeHB yAoSHBit, xoth Tpeaie, no- 
BHAHMOMy, HHayTB HO MeHBme, q-feMB npH lepHeiiiH HO saKonaeHHOH Syararfe. 
SanHCB noJiyiaeTca o’?eHB HHCTaa h orqerjiiBaH, npaneMB s^'fccB ne TpeSyexca 
6oji>me npeABapHTejTBEaro saTCpHema SyMara h nocji'feAyioiHaro 'i>0Kca3Ka sa- 
HHCH. Ho rjiaBHoe aoctohhctbo btofo Hpieiaa saKiicqaeTc/i bb tomb, hto 
MOKHO perHCTpnpoBaib ABHateflie npiSopa na HenpepbiBHot, nocTeiioHHO CMa- 
TbiBaiomeKCH, ysKOH dymajEHOH jeHT^, Koxopaa CMaTbioaeTCfl cb oahofo pojHKa 
B HaBiarBiBaeTcs na jipyrot, Ha noAoSie Tejierpa<E>Hot JieHTbi npnCopa Mopse. 
Ilpn STOMB sAifecB He MOHterB 6BiTb Toro cjiyiaa, imKB ripH oSBiKHOBerraBiXB 
perBCipBpHBixB npHSopaxB cb BpamaioinHMCB BajiOMB, bto, npH ;i,aHTejiBiiBixB 
seMJieTpHceHiHX'B, oahh sanacB naiaraeTca aacTBio Ha ^pyryio. Sa'^cb BCHKaa 
sanECB HOJiyBaeTca pas^l'fejiLHO Ha ijinriHOH jicHT-fe, h3b KOTopoH mojkho Bbipilj- 
3aTb aaT'lwB ry nacTb, KOTopaa cooiB'feTCTByeTB TOMy mm. HHOwy ceiicMHqecKOMy 
HBieniEo E npeACTaBJBeTB HHTepecB. 

ripeHflTCTBieMB KB mHpoKOMy pacnpocTpaneeiio btoto cnoco5a perncTpa- 
Hiii cjyacBTB HpesBBnaBHas ipyaHOCTb HsroxoBJieiiin noji;xo;i;Hiii;HXB nepbeBB. 
HtoSh nepo npaBHJibHO c>yHKHioH0[poBajio h He 6biJio 6bi nepepbiBOBB bb Kpn- 
Boi, Ea^o HpesBbiqafiEO xmaTeibHO oxminti'OBaTb era KonepB. npoti>. Zeissig 
caMB HHorAa E-fecKOXLEo j[i,HeH no^pHAB lEXHi^yeTB o;^HO xaKoe nepo; ObisaioxB 
cxynaBr, Kor^a npixos.HTeH HcnopxHXb nicKOJiBKO nepteBB, npeaKA© H’liMB no- 
jyqHXb OJ 3 .HO roftHOe. Bb HaexoHiHee BpeMa TaKin iieptH EsroxoBjaioTCH mexa- 
HHKOMB Karl Sting npn noiExexHHKyM'fe bb Darmstadf'fe. 


OiiTHHecKaa peracrpaula:. 

OnTHHecKin cnoeodB perncxpanin npeACTaBXHexB rpoMaj!.Hoe npeHMyni,e- 
cxBO irepeAB MexaHHxecKHMB bb tomb OTtionieHiH, hto ohb iie bboahtb caMB 
no ceS'fi HHKaKoro floSaBOHHaro xpeHin, xekb KaKB pbiraroMB, sanHCbiBaioinHMB 
ilBmeeienpidopa, HBxaeTCE ysce cb^toboh xynB. Kpourfe Toro, ;i,BHJKeHie cb'£- 
TOBOH TOTKH Ha CapaSaH'it npoHCxoAHXB hotth crporo nepnenduKyjisi'pHO kz 
cat a HoxoMy ceflcMorpaMMb], lante npH seannTejiBHbix'b aMHJinTy- 

AaxB paBMaxoBB npn^opa, He npeACxaBxaiOTCH dox'fee bb HCKaaiCHHOMB BHA'fe, 
EaKB npH MexaHHHecKOH perHCxpaniH cb yBexHHHxexbHBiMB npHdopoMB. Ilpn 
oneEb fioibiHHXB pasMaxaxB, ca’i^oBaxo 6bi, BceraKii, bboahtl HedoxEinyK) no- 
npaBKy la nocTynaxeaBHoe ABnateme perHcxpHpnaro Baxa iiapaxjexbHO ero 
OCE, HO 3X0 yace EecynxecTBeaHaa A;eTaxb. 
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Cnoco^'B axoTt Tpe^yexx,, oanaKO, npHM-^feHeHiH CBfeo^yBcxBHxejiLHot, <>o- 
Torpa<E>iixecKOH ^yMarn, a noTOMy axoT-B MexoAX> perHcxpaaiH, npn seaTOxejiB- 
HBixB cKopocxHX'B Bpaiii,eHiji Bajia, cpasHHxejiBHO floporofi, h mohcoxx., Boodme 
roBopa, npHM'feHHTBCfl TOJiBKO iia ceicMHqecKHXTb cxaHD,iaxB nepsaro pa3paii,a. 

Ha cJi-feAyioipeMi, aepxeaK'fe 82 S npeACTaBJiflexB co 6 ok) CB-fexamyiocH 
xoHKy, AJIH KOxopoH jiyaiiie Bcero bshtb apKo ocBimenHyio, ysKyio BepxHKajB- 
HyK) mejib. 

’lepx. 82. 



CB'liiOBOH iiyaeKX» naAaexxi ria ujrocKoe sepKajitpe JBGj npHKp'fcnjieHnoe 
b6jih3ii och Bpameiiin iipnGopa. ON ecxB iianpaBJtenie iiopMajiH kx, aepKajiy. 
HocJi'fe oxpaacenin JiyxB noH;^exx, no OD k ynaAerx, Ha perHCxpapHBiH Bajix. B 

BB xowfe D, npHxeMB 

< 80N= < NOV == a. 

HaAO nocxaBHTB sepKajiLpe n perHcxpHpiiBit npa^op-B xaR-B, hto^bi 
J iyHB OD, cooxBtxcTByioiHiH nojioHceniio paBiioB^fecin ceHCMorpa<>a, na^ajiB- 5 bi 
H opMajfBHo Ha noBeiJXHOCTB perHCxpHpuaro pMEHApa. 

UpeAiiojiOBKHMx, xenepB, hto ceHCMorpa^B, BM-fecx-fe cb 3epKaJIB^eMB, no- 
BcpHyjicfl Ha MajBiH yrojiB 0 bb HaripaBjeniH AKHMemn xacoBoi cxp-fejiKH. 

TorAa BC nepeiA<3TB b-b ON bb ON^ h yrojB naAems 5yAexB 

yace 

<X^=z (Z -t- 0. 

\ 

YroiB oxpajKeHifl SyAexB xaKBKe n CB'fexoBaH xoxKa nepefiAeTB h3b D 
BB Dj, npnqeMB yrojB 


DOD^ == 


(a — 0) = 20. 




O^osHa'iHB'i. aMUJiHiyAy pasMaxa cB-feTOBofi tohkh aa 6apa6aH'fe 'lepes'i t/, 
a pascToaeie tohkh D ao cepeAMHbi aepKajia aepesi. SyACMi. mviMb 


tg29 = i (22) 

npH Majibisi* yoax-B G, MoatHO nojfoacHXb 

^ = (23) 


npH SoibiiiHXB-me aiwnjiETyAax’b pasinaxoBB, naAo, Aia onpeA'fejrenia 0, npncoe- 
AHHHTb KB y HeSojibmyio nonpaBKy, Koxopyio mbi BbieeAeMB BnocjfeACXBin 
(cm. § 2 xjiaBbi YI). 

He^eBnBta i cJiyatHTB aji^ KOHnenxpHpoBania H30()paaieHifl BepxHKajibHOi 
mcAH na noBepxHOCTE ^apaGaea. 

/(pyraa ajishheh, n.HJiHHApH’iecKafl, ropHSOHiajibHO cxoaipaa aeaeBHii.a, cb 
oaeeb kopotkhmb ^OKycawMB pascxoaHieMB, cxaBaxca nepcAt cawbiMB 6apa0a- 
HOMB H cofi^HpacTB BC'fe jiyiH BB OAHy CB'fexoByio ToaKyD. Hro6bi iioJiyaHTb, no 
BOSMoatHOCXH, p'^BKO oaepacEHyio CBixoByio xoaKy, iiojresHO irfecKOJibKO Aia^i’par- 
MHpoBaTb aeaeBHUbi. 

HeaeBBna L Sepeica cb xaKHMB <i>0KycHi>iMB pascTOHnieMB, axoGbi ee 
MoatHO 6biJ[o-6bi nocxasHTb uemby sepnaAOMz u ceibrnaiu^euca w,eAhio 8. 
Bb axoMB TOAbKO cAyaa-^ 4>opMyAa (22) hm^ctb m^cto. EcABr-5bi Ij ctohao 
M eatAy sepKajiOMB h Oapa^anoMB, xo iipBmAocb-6bi yate canTaxLca cb paBcxoa- 
HicMB onxuaecKaro neExpa aeaeBKpbi ao perncxpnpHaro annapaxa. 

IIpaKTHaecKH Moatno fipaxt A paBHbiMB 4 MexpaMB. IlpH GoAbniHXB pas- 
cxoBHiaxB, CB^xoBaa xoaKa noAyaaexca, Boo6m,e roBopa, cjhihkomb cjatJoa a 
He AOCxaroaHO OTaexjiHBOH. 

npHHHMaH npeA’feAbHJH) XOaHOCTb BB IISM'tpeniE y BB 0,1 H 

A = 4000 %, Mbi EOAyaHMB, a-ho EpeA'I&AbHoii ToaaocxH BSMtpeHiE yr^a 0, 


Qff 0,1 1 20600 

^ 8000 * sin 1'' 8000 


= OKOAO 2 ^ 2 " ’ 


KoxAa xpeGyexcn SHaanxeAbHO yseAnaHXb ayBCTBHxeAbHOCxb npnGopa, xo 

CA’^AycTB npHM'iHHTL yHiG xaKB HasbiBaeMyio tamiOanoMGm^imecKyio j?em- 
cmpamio. 

rajDbBaHOMeTpuaecKaa perHerpan,ia. 

Teopiio axoro cnocofia perHCTpaniH Mbi pascMoxpHiHB noApodno eotomb 
(cm. rjaBy YI), xenepb-^e yKaJKCMB toibko, bb caMbixB o6iii;exb aepxaxB, bb 
xcMB aroTB cnocoSB aaKAioaaexcB. 
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3T0H KTj CTepaCHIO ropiT30HTaJILHarO MaflTHHKa npHKp’fenJTHIOT'B 

4 njrocKifl HH;iyKii,ioeHbia KaTyiuKH nst tohkoh HsojapoBaHHofi npoBOJroKH, ko- 
Topwa saKJHoaaiOT'i, b-l OAHy oCiuyio paMy hjih onpasy (cm. npeAtiAymit 
aepT. 77). 

Bxy paMy noM'i&iii.aiOTB neacAy noJiiocaMH AByxt nocToasHbix'L MaranTOBi* 
oSpameHHbix’b pasHOHMenHbiMH noxfocaMH Apyr^ kt. Apyry. TaKHMi. 
oSpasoM'b, npH ABHHJCHiax'b MaaTHBKa, ‘KaTyinKH: ^yAyTT* nepeM'^inaTbCH bt* 
MarHHTHOM'B nox'fe, H, cji-fcAOBaTejibHo, B-b HHxx. SyAyTB HHAyi^HpoBaTbea bjck- 
TpnqecKie tokh, CHJia Koxopbixi. SyAeT-b nponoppioHaxbHa 
ABH^KGHia MaaxHHKa. OxX) KpanHHX'b HapyjKHbixTb KaxyraeK'b HAyiB, baojie* 
CXepJKHH MaflXHHKa, AB"6 npOBOJIOKH Kl) AByMX. BaXKHMaM'b, HaXOAHmHMCa OKOJO 
CCH BpameHiH MaHXHHKa. CoeAHHenie axux'b aaaeHMOBTb c-b AByMa nenoABHat- 
HbiMH saatHMaMH, npHKp-fenjieHHbiMH Kl, raxaxHBy npnSopa, AOCxHraexcH npn 
noMomPi AByxii xohkhxij, cepe6pHHHbixi, JiHcronKOBi,, HncKOJibKo He Hapyrnaio- 
]ii,Hxi> npaBHJibHOCXb coScxBeHHaro ABHaceHia ManxenEa, OxcioAa npoBOAa HAyxi, 
yace ki, BbiGOKO-ayBCTBiixejibHOMy rajibBaHOMexpy cb boab'§choh KaxymKOH ch- 
cxewbi Deprez— D’Arsonvara. E[HAyKii;ioHHbiH KaxyniKH coeAHHaroxca MeacAy 
C 06 oK) XaKB, HX 06 bl BC^ 4 HHAyKn,iOHHblXl» XOKa BSaHMHO yCHJI0BaXHCI>-6bI Bl> 
HapyatHOH u,'feriH, HAymefi ki. rajibBaHOMexpy. 

TaKHMi, o6pa30Mi>, iipn ABHateHiaxi, Ma/ixHHKa, iiHAyKn,ioHHbie xokh npn- 
BGAyxTj BB ABTUKeoie rajibBaiioMexpB, a, xaKi, khki, xanie rajibBaHOMexpbi ci» 
iiOABtcHoii KaxymKOH bi, cocxoaeiH oxM'fenaxb caMbie cjia5bie xokh, xo, 6jiaro- 
Aapa xaKOH rajibBaHOMexpnqecKOH nepcAanfe, pernexpaHia ABHacenia npnSopa 
6yAexi> o6jiaAaxb BbicoKOfi: cxeneHbio HyBcxBHxeJibnocxH. 

npH axoMi. MexoA'fe perHcxpapiH, perncxpapyexca HenocpeACXBeneo ne 
ABHatenie caiworo MaaxHHKa, a BbiSBaHHoe hmi, ABnacenie rajrbBaHOMexpa, x.-e. 
BeJiHXHHbi, 3aBHCflin,iH iieHOcpeAcxBeHHO 0X1, cKOjpocmu ABHaceniH MaaxHHKa, 
^Jifl rapMOHHHecKHxi, K0Ae6aniH, oaeBHAHO, coBepmentio SespasjiHHHO, 6yAeMi>-AH 
Mbi iienocpeACXBeHHo perHcxpnpoBaxb yrjBi oxKJiOHeHia iipnSopa hah cooxB'fex- 
cxByioiii,iH ypAOBbTH CKopocxH. perHcxpapiH ABHatenifl raAbBanoMexpa npH- 
M'feHHexcH xoAbKO Hxo onHcaHHbiH CHOco^i, HpHMOH oHXHHecKofi perHcxpaELiH Ha 
CB'fexoayBCXBHxeAbHOH 6yiviar'i&, ajih KaKOBOH md&AH * ki> noABHacHOH KaxymK-fe 
raABBanoMexpa npHKp’fenAaexca He^OAbuioe OAOCKoe 3epKaAbn;e. 

^AH SpaAHCCHCMHHeCKHXl, HBAOHiH XaKOS CHOCOSl, perHCTpan,iH, OHeBHAHO, 
lie IipHM'feHHM'b; HO, AAH HSyqemH COHCMHHeCKHXl, HBAeilifi BO BpeMH AaAbHHXl, 
BeMAexpHceHiH hah MHKpoceHCMHHecKHXi, KOAeSaiiiH, cnocoSi, 3 xox%, SAaroAapa 
ero rpoMHAHOH HyBCXBHxeAbHOcxn, iipoAoxasAHCxca HpeaBbinaHHO ii.'feAecooGpaa- 
HbiMi, H yAO^HbiMB. MHoroA'i&xHia HaSAtoAOHifl, npoH3BeAeHHbia na IlyAKOBCKOH 
ceiicMnnecKOH cxaimin, BnoAii’fc noAXBepAHAH pasAHHHbin npeHMyii],ecxBa axoro 
cnocoSa perncxpaniH. 


18 
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npeHMymecTBa sth saKJiio^aioTCfi btj SojibinoH ero npocxorf, npnqeM'B, 
iipn nocpe^CTB-fe eauBixi. HecjroffiHBix'b iipieMOBi>, mojkho AocrnrHyTi. rpOMafl- 
bbixij yBejHBeHit, lie npuS'feraa bobcb k-b coA'^iicTBiio pasH&ixB yBejiHBHTejiB- 
HBIXB pBiqarOBB, npeACTaBJBIOmHX'B MHOrO paBJIHBHBIXB HeyA05CTB'B. ’"^yBCTBS- 
xejrbeocTB cencMorpa^a mojrho, npn axoMB, jierKO peryjHpOBaxB bb lunpo- 
EHXB npeA’ifeJiaxB, c^jiHataa h pasABHraa MarnaTBi ripn HH/nyKpiOHHBixB na- 
TyniKaxB. 

KpOM'fe Toro, OxaroAapa npHM'feHeaiH) qyBCTBHTejBHaro rajiBBanoMeTpay 
MOMHO yaK© CTEBHTB perHCTpHpHBlH EBJIB BB CpaBHHTeJtBHO 6 jIH 3KOMB paSCTOH- 

Bim BTB BepKajiBEta raaBBaHOMexpa, Hanp., bb pascTOSHin 1 uiexpa, €>jaroa;apa 
msiy nojyiaKTrea ohcbb ox’ieTjiHBBifl h acHBia saniicw. 

^aa-fee btotb ceioco6b AonycKaexB pmucmpamfo na pascmomdu. Mo>kho^ 
AMcxEHxeaBHO, coBepmeHiio nsoanpoBaTB perHCxpHpayio aacxB otb caMHXXi 
eei'CMOEpa^oBB, nanp., nocxaBHXB raaBBaHOMexpBi bb coBepraeHHO ApyrOMB 
BAama , bb cyxoaiB h yAodHOMB aoM^meHiH. Bb bxomb cayaa'fe, npn CM'feirfe 6y- 
irfara, bobcg hg iipbcxoahicb bxoahtb bb to iioM-femseHie, rji.t ctobtb ceiCMO- 
tpa4>Bi, axo qpeBBBiaaiHO HceaaTeabHO, xaKB KaKB BCHKin npaxoAB naOjiOAa- 
xeaa HeasSfeHtHBiMB oSpasoMB BbiabiBaexB asB'fecxHoe B03Myiii.eHie ayBcxBH- 
xeJibHbixB npa^opoBB, Koxopsie, h nocj'fe yxoAa HaejnoAaxej/j, iie cpasy ycrio- 
KaHBEIOTCfl. 

Ilpa xasoH raAbBaHOMexpHaecKOH perHCxpaum na paacToaniH neoexoAHMO^ 
OAnaKG, AJia B36'fejKama bchkhxb nocxopOHunxB anAyKaioHHbixB BAiHiiiB, Tm,a- 
xexbHo nepeKpyxHXb o6'fe npoBOJiOKH, BAymia otb MaaxeHKa kx> i^ajibBanoMeTpy. 

^pyroe yAoScxBO raxbBaHOMexpHqecKOH perHCxpaum saKAio’qaexcH bb 
TOMB, axo aanircb rajibBanoMexpa, ao HSE-fecxHOH cxeneim, h© saBHCHXB otb iiy- 
AeBoro noAOJKeHiH caMoro ceHCMorpa<E>a. Cemb ceMCMorpa<i>B mojkctb, hoab baIb- 
HieMB XeMnepaxypHblXBMH KaEHXB-AH 60 HHBIXB BAiSHit, II'iCKOJIbEa HSM'feHHTb 
(SBoe HopMaAbHoe noAosteme paBnoB'fecia, eo na sanncH raAbBanoMeTpa ax© 
oScToaxeAbCTBo h© oxpasHTCH, xaKB KaKB HenocpeACTBeHHO perHcxpHpyioTCfl 
H© OTKAOHeniH ceHCMorpa<ea, a ABnib yrAOBbia CKopocxH ero ABEJEenia, a bb 
STOMB cAyxaife coBepmenno despasAHBHO KaKoe Oeiao HaaaAbnoe, hcxoaho© ero 
EOAOHeaie. * 

npHurfeHeni© raAbBaEOMexpHaecKaro cnocoSa perHexpaum nosBOAaexB nay- 
BETb xaEia A©xaAH ABE^eHia noBBbi (aanp. , xipn onpeA'feAeHin aaHMyTa anHuenTpa), 
Koxopbia EOTTH coBepnicHHO HGAOcxynubi ApyrHMB cnocodaMB perHCTpan;iH. 

Oaho, aero mobkho 6biAO-6bi onacaxbca npn iipHM'feHeHiH raAbBaaoMexpH- 
aecKaro cnoco6a perECTpaniH, 3 to to, axo ABH^enie pawBi raAbBaHeMexpa 
MorAo-5bi oKasaxb HaB'fecTHyK) peaKii,iio na ABHatenie caworo ceHCMorpa<j>a^ 
HO HenocpeACTBesHbie obbitbi,. EpeAnpEHaTBie cb ai^Abio BbiacHCHia axoro bo- 
npoca, noKaaaAH, axo, npE AocxaxoaHOH Macci& noABnatiioH aacxH ceicM0rpa<E>ay 
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peaKii,ia ara coBepmeuHO HHaxoJKHa, aero EnpoxeM-B h cJi-fcAOBajEo, Gjiaro^apa 
^pesBBiqaHHoS cjiaOocTH HHAyiinpoBamiBixTb tokobb, a priori oatn^taTB. 

CnJiBHoe MarHHTHoe saTyxanie jio anepioAH^HocTH h rajiBBaHOMeTpH^ecKit 
cnoco5'B perHCTpaniH npHM'feHeHBi ea ropHSOHTajBHBixx. MaaTHHKaxTb cb Zoll- 
ner’oBCKHM'fc noAB'fecoM'B u aa BepTHKajibKOMTb ceHCMorpa3>'fe, ycxaHOBJieHHBixTb 
Ha IlyjiKOBCKOH: cencMHaecKoii cxaHniH. TaKie-xse npH^opbi npeAHaBHanenBi h 
iHJia BC'fex'B nepBOKJiaccHbixTb pyccKHX'B ceftcMHaecKHX'B cTaHpin. 

Cji-feAyiomiH pncyHOK-B 83 J^aeT’I> o5mi0 BHATb Taaoro anepioAHiecKaro 
ropHSOHTajiBHaro cetcMorpa«»a bx coeA^HeHin cx rajiBBaHOMeTpoMX. 

3totx ceHCMorpa«*x orjiHaaerCH CBoen 6oJiBraoH KOMnaKTHOCTBio w, npH 
HesHaanTejiBHOH Macc'fe MaaTHHKa (okojio 7 KMorpaMMx), Aaerx yBejmaeHiSj ko~ 
Topbia, AJifi irfeKOTopbixx THnoBX cencMMHecKHXx BOJiHX, npeBbimaiOTX 800 hah 
A ame 1000- 

BBeAeeie BaryxaHia ao anepioAHHHOcTH HM'feexx, KaKx mbi ysHAHMX 
AaAbme, ry BbiroAy, "ito axHivix SbiCTpfee h HaAeacH’fee Bcero yMeebinaeTea 
BjiaHie coScTBCHHaro ABHJKeHiH iipH5opa na ero sanHCb npn aeMAeTpaceHiaxx, 
a TO yMeHbuieHie HyBCTBUxeABHOCTH, Koxopoe BbiBBiBaexca BBeAenieMX cHABnaro 
saxyxaTiia, cx ahxboh KOMneHCiipyexca npHM'i^HeHieMx raABBanoMexpHHecKaro 
MexoAa perHcxpaHiH. 

06'h cHCxeMBi MarHHTOBx, Kaax aah BaxyxaHis, xaax h ajih raABBatio- 
MexpHxecKO]® perHcxpaiAiH, Moryxx nepoM'i&maxbCfl bx ocoObixx caAasKaxx npH 

IIOMOmH MHKpOMexpeHHblXX BHHTOBX. OcoSblH DIKaABI CX HOHiycaMH II03B0- 

AHLoxx ycraHOBHTb noAiocLi MarHHxoBX Ha HteAaeMoe pascxoanie cx xohhoctbto 

wo,i»/^ 

HanSoA'fee noAxoAani.iH coScTBCHEbiH nei)ioA'i' KOjeSaHiii (npH OTcyxcTBin 
aaxyxaHia) aah axnxx npneopoBx 24 — 25 ceKjHAX. Bx 3tomx cAyxa'fi, npH 
noAHoii anepioA^i'JHOCTH iipnOopa, aasopx ivieacAy noBepxHOCxHMH m'^ahoh HAac- 
THHKH aab saxyxaHia h ^AnaiaHiuHMH noAiocaMH MarHHxoBx okoao 6y^,y xaKx 
axo 0 BOBMOmnOCTH KaKOFO-AHSO KacaFlia HAaCTHHKH H MarflHTOBX He MOHCeXX, 
KOHCXHO, 6bITb H P'^HH. 

CeHCiviorpa<&x axoxx CHa6}KeHX paH-fee onHcanHBiMX ynopHBiMx mTH«»T0MX, 
AAfl HCKAioxeHifl npoAOABHBixx KoxeSaiiii npnSopa, ho 3thmx mTH<&TOMX5 npn 
perHCxpaniH dajiwiMm seMAexpflceHiH, noABSOBaTBCH iie npnxoAHxcH. 

Kx niTaxHBy npn^opa, c6oKy, npHKp'fenjeux neSoABOiOH yAapHHKX cx 

aABKTpoMarHHTOMX, iWTopbiH MOHtCTx yAapflxB no rpyay MaaxHHKa h coo5in;aTb 

eny HaxaABHBJH xoAneKx. Bthmx yAapuHKOMX noAb3yK)xcH npn onpeA^-Aenin 

nocxoHHHBixx npHSopa. ropusonTaABUbiH MaaxHHKx npEKpBiBaeTCH CBepxy oco- 

SbIMX HteCTHHXlMX, HHAHHApHXeCKHMX KOAHaKOMX CX pyHKaMH H CX OKOHIKOMX; 

HHHCniH cp'fesx KOAnaKa BXOAHXX bx aKOAO^X, npHKp'feOAeHHblH Kl> CXOA^y, Ha 

18* 



— 276 — 


KOTopoMi. CTOHT1, MaflTHHK'L. 3T0T*B acejoSt, npe^cxpaHeniH MaaTHHKa 
OT-L noTOKOBTb BOSAyxa, HacBinaeTca HHorAa cyxofl iiecoKt. 

'ItoSbi noKasaTB BBicoKyio cxenenb 'jyBCTBHTexi.HOCTH BbimeoimcaHHaro 
anepioAHxecKaro ropnaoETajiBHaro ceHCMorpa<E>a, AocxaTOEHO npHBecTH cji^fc- 
Ayi0Q3,ie ABa npHM-fepa. 

Bo BpeMfl MeccHHCKaro aeMiexpaceHia 2 8 /XII 1908 nojiHBiH (abohhoh) 
pa3Maxx> CBixoBOH xoEKH Ha porHcxpHpHOMXj SapaSani^ bx> IlyjiKOBfj, bi» pas- 
cxoania 2600 khjiom. otb aimpeHxpa, AQJiaceHx, 6bijrx.-6i>i Sbitbokojio 0,9 mexpa, 
a BO BpoMH nocjitAHHro Bi&pHeHCKaro seMJiexpHcema 3 — 4/1 1911 r., b^b 
pascxoaniH 3700 khji. oti. ananeExpa, h^jtbixb 3,4 Mexpa! Tanie rpoMa^HBie 
paBMaxH, KOHexHO, HGJBBfl 6Bii[o Henoppe;i;cxBeHHO BaperHcrpnpoBaxB. 

Cx'^Ayiomifi pHcyiioKT) 84 ^aex'B oSmia: buji,!) IlyjKOBCKaro aiiepioAn- 
HecKaro BepxHKaji&Haro ceHCMorpa«>a. 

ABOMHaa, jiaxyHHaa, noABEZKHaa pawa, noepej^a Koxopoi naxo^nxca TaJKeJiaa: 
aiacca, MOJEexx* cboSo^ho BpamaxBCH okojio H-feKoxopoa ropasoHTaJBHOH oca, 
KaaoBoe Bpani,eHie Aocxaraoxca npa noMoiii,H AHyxi* napB xoHKHXTb, BsaaMno 
nepneHAaKyjiapHBixXj, niocKax'B, ciajiBUBixTb ajiacxHHOK'B. 

PaManowepjKHBaexca npoHHoa, cxajBHOH, ciiapajiBHOH npyjKHHO]^, aamait 
K0Heii,x> KOxopoH HaxoAHxcfl BHaaHxeJiBHO aaace aenxpa TJiasecTa Bcea noABaiKHofi 
aacxH npaSopa. 11 pa aoMoiaa ocoObixtj bhhtob'b, Bepxaaa a aajKaaa toekh 
npHKp'injreHia npyacaeBi Moryxi) afecKOjrBKo nepeM'feiu,axBca BBepx'B a bhhs'b, 
a xaKace BiipaBO a bji'£bo. 3to HeoSxoAHMO ajih xoro, etoSbi npaBecxa npaSopxj 
BB HaAJiea;aiH,ee nojroateiiie a peryxapoBaxB ero coScTBesHBia nepioAx> KOJie- 
6aHiH. 

y BH'fciaHaro Koapa paMBi apaAi^jrana M’fe;^Haa ujiacraHKa saxyxaHia a 
paMa CB KaxymKaMH ^Jia raxEBaHOMeTpaaecKoa peracxpaaia. Khk'b njracTHHKa, 
TaKB a paaa Moryxx. cboSo^ho nepeM'feni;axBca Meacay nojiiocaMH AByxx> aapt 
Ho^KOBOoSpaBHBix'B nocTOHHHLixX) MarHHxoBX). Ha pacyHK'fe 84 npeACTaBJiGna 
XojiBKO. oj^Ha napa MarnaTOB'L AJia saxyxaaiay ao, npa atejaiiia ^[OBecTH saxy- 
xaaie AO anepioAHEHOcxa, apaxoAnxca, 6jraroAapa cpaBaaxejiBHO KOpoxKOMy 
Go6cTBeHHOMy nepioay KOJiGSaaiH npaSopa (13 — 14 cea.), nojiBsoBaxBca 
AByMH ajiaGXHHKaMH a AByaia aapaMa nocxoaaHBixB MaraaTOB'B. 

Ha aapyiKHOMB Kpa'fe BH-feraBea Mtaaoa njiacxHHKH aaiiecena Majura- 
MexpOBae mKaaia, a aa oahom-b H3X> MarHaxoB-B HMtexca HHAeKCTb. 3xa inKa^a 
CJiyataxi) AJia xoro, hxgObi apaBPAaxB Bepxaia cp'fes'B iioabhhhoh paMBi npa- 
0opa Bx, ropHBOHxajiBHoe nojrojaeHie, A-®a aero aoABsyioTca MaxeiiBKOH no- 
ABH®HGa rapea, Moryipet aepeji’lmiaTBca baojb ropaaoHxaABHoa bhhtoboh aa- 
pfeKH. 

npoBoxoKH 0X1, HHAyKaioHiiBix-L KaxymcKx. HAyxB, BAOJB BepxHHro KpaH 
paMBi, Kx. AByftn> samaaiaMi, okojio oca Bpani;eHiH npaSopa. 3 th saiKBMBi 
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eoeAHHHioTCfl CTb HenoABHJKHwivm saJKHMaMH Ha mTaTHB-fe npH^opa AsyMa toh- 
KHMH Cepe5paHHbIMH JIHCTOHKaMH. OtCIOAH npOBOlOKH yJKe HAyT'B KT. rajaBBEHO- 
Mexpy. 

Okoio och Bpani;eHia npnSopa nocTEBJieH'B BepTHKajBHbiH CTepaceHL c'b 
nOABHHtHBIM'L rpysoMTb. 

HasHaaenie axoro rpysa hphboahtb aenTpi. TaatecTH BceS noASHatHoi 
aacTH axoro npnSopa he OAHy BBicoxy cxj ocbio Bpameaia. B-b bxomb c^yaa-fe 
BepxHKajiBHBiH ceicMorpa^'B He SyAexB pearnpoBaxh Ha ropnsoHxaJiBHBia CM-fe- 
mema hohbbt. 

TaK-B KERB CXaJTBHbia IipyaiHHBI BOO^me CHJIBHO HOABepateHEI paSHBIMB 
xeMnepaxypHBiMB BjiaaiaiviB, to oSbiKHOBeHHO, npn xaKHXB ayBCXBHxejiBHbixB 
npyjKHHHbixB ceHCMorpa<E>axB, npHM'feHaioTB ocoCyio xeMnepaxypHyio KOMnea- 
caaiEO, Koxopaa, OAnaKO, ohchb ycjioacHaexB KOHCxpyKHiio npH6opa. Ops aeh- 
HOMB THH-fe BepxHKajiBHaro ceHCMorpac&a, xaKaa TeMnepaxypHaa KOMneacania 
aBAaexca, OAHaKO, coBepmeHHO HajinniHeH, xaKB KaKB, SAaroAapa npHM'iHeaiio 
raiBBaHOMexpHaecEEaro MexoAa perHcxpaaiH, ayjieBoe nojoaieHie npa^opa He 
HM-feeTB yate ^OAbmoro SHaaenia, tekb kerb bb 3xomb cjiyaa-fe perncxpa- 
pyioxca He cambie yrjrbi oxKJioHeHia npiSopa, a jehhib cooxB'fexcxByioni.ia ymo- 
BBia cKopocxH. T'feMB He MeH-fee, cji'feAyexB scerAa cxapaxBca jAepatHBaxs BepxHit 
cp^fesB paiviBi BB ropHBOHxajiBHOMB HOJioaceHiH, xaKB KaKB HesHaaHxejiBHBie ea- 
KJiOHBi paMBi MoryxB BbmBaxB yjKe aaM'fexHoe HSM'feneHie co5cxBeHHaro nepioAa 
KOieCaiiiH npHGopa. axon nocji'fcAHBS n,tjiH h cjryaiHXB pante ynoMaeyxBm 
iiOABHa^HOii rpysB. 

HadjHOAeHia, ripoHSBeAeinEbia cb 3 xhmb ceacMorpa^oMB na IlyjiKOBCKoi 
ceficMiiaecKot cxaiipia, iiOKaaajiH BbicoKia Kaaecxea axoro npHSopa bb A'fe-a'fe 
Haci-fiAOBaHia BepTHKaj[bHbixB cM^£m;eHit noaBbi. 

UpH noJib30BaHiH BbicoKO-ayBCXBHxejibHbiMH H xoaHbiMH ceHCMorpa^aMH, 
Aaiom,HMH BosMOJKHOcxb Hsyaaxb pasHbia MejiKia agxejih ucmunuaw ABHBKeHia 
HOHBBi, HeoSxoAHMO HM'fexb H xopoulie perHcxpHpHbie annapaxbi. Kb coaiEJi'feHiK), 
Ha 3Ty CTopony A'feJia ao chxb nopB, h ocodeHHO sarpaanpet, o6paiii:aAOCb 

CAHHIKOMB MEAO BHHMaHia. 

0 TB xopomaro perHCTpEpiiaro npH^opa xpeSyexca, axoSbi Bpatneeie pern- 
cxpHpnaro beae 6biAO-6bi bhoah'^ paBHOM'fepHoe, HHaae roBopa, axoSbi aabhe 
OAHOH MHHyXbl SblAE-Sbl BeSA'fi OAHHEKOBa, H HXO(5bI 3X0 Bpani,eHie dblAO Ha- 
cxojibKO 5bicxpoe, axoSbi moskho 6biA0 hcho pasAHHaxb aa ceftCMorpaMMaxB 
cencMHaecKia boahei cb KopoxKHMH nepioAaMH. 

Oa™'i> h 3 b HanSoA'fee eoBepmeHHbixBXHnoBBperHCxpHpHbixBannapaxoBB, 
pa^oTBi MexaHRKa, npn ‘^‘HSHaecKOH JlaGopaTopin ARaASMiHHayKB, Masnura, 

npeACxaBAenB iia cA'j&AyK)Hi;eMB pHcynK-fe 85. 
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IIpaBHJiBHO OTTO'ieHEi&iH jaTyHHbiH nHJiHHAP't npuBOAHTCH BO Bpain.eHie 
'gCaCOBblM'L MexaHH3MOM1>, CKpblTblMl. Bl) OCOSOMT* EIIII.ffK'lfe (Ha pHCyHK'fe CB HpaBOt 
CTopoHbi). PeryjiHpoBaHie ABHHseuia 9Toro npyasHEHaro nacoBoro MexaHHsaia 
AocTHraeTCH npH noMomn oco6o TUiaTejiBHO CKOHCTpynpOBaHHaro peryjiHxopa 
^yKO. 

nepe^aia pHJiHHApy hpohcxoahtb ho y ero och, a y nepH<i>epiH, 

npH noMonxH, TpyiHarocH ofit ocoSoe KOJibi];o, poJiHKa. TaKaa nepe^tana iipeA- 
cxaBjiBeT'L xy HecoMH'feHEyK) Bbiroay, exo BCEKie MejKie, HeEBS-featHbie hcao- 
Eexbi, EpH HBroxoBJieHiH paBJiHEEbixTb sydEaxbix'b nepe^aE'b EacoBoroMexaHHSMa, 
He yBeJHEHBaioxca btj Maenixa6'£ y noBepxHocxH Bajia, KaKE. to HMfejio-6bi 
M-icTo, ecJiH-6bi jiBHHteHie EacoBoro MexaHHSMa nepeAaBajiocb iienocpeACTBeHHO 
Ha OCb HHlHEApa. 

PerHcxpEpEbit annapaxB cb EacoBbiMT. MexaHHSMOM'b noMi^maeTCE na 
ocoSbixt. cajiasKaxTb ct KOJrecHKaMH; bte cajasKH Moryxi. nepeM-femaTbCfl no 
ocofilBiM'L Henoj^BHJKHbiM'b pejbcaMT). /(BEaceHie perncTpEpiiaro annapaxa, napajr- 
jiejibeo OCH Baja, ocymecxBJiEexcE npH noMoni;H coBepmeHHO orndmimHaio ne- 
noABHJKHaro EacoBoro MexaHHBMa, npHBOAHMaro bi> ;];BH>iteHie uaAaKEn.HM’B 
rpyaOMT*. MeEbmaa rnpa, BHAHMaa na i>HcyHK'fe, cjiyEtHTi) toibko ajih tofo, 
EToSbi ABpmaTB BcerAa coeAHHHxejbHbiH mnyp-B hjih p-fenb bx> naxHiiyTOMT. co- 
CTOaEiH. 

Bx SoJbiEHHCTB’jfe-ffie perHCxpHpHbixx annapaxoBx, nepe»rfein.eHie Baja, 
napajuejbHo caMOMy cee-fe, AOCTHraexca npn eomodah 6e3KOHeEHaro BHiixa, h 
Toxx-Hie caMbit aacoBot MexaHHBMx, KoxopbiH BpaEi.aeTx Bajx, ABHraexx ero 
H BEepeAX- Ilpn xamejHxx perHCxpHpHbixx npn^opaxx xaKaa cncxeiwa, OAnaKO, 
HeyAofiHa, takx karx narpysKa na EacoBOH MexaHHSMx CBiBaexx bx axoMX 
cjyaafe HacTOibKO BejHKa, axo xpyAHO AocxHrHyxb beoje'^ paBHOMispHaro 
BpauAenia Baia. BBeAenie AByxx, coBepracHHO HesaBHCHMwxx Apyrx oxx AP5Ta, 
EacoBBixx MexaHHSMOBX, HBJiaexca, xaKHMx o5pa30Mx, SHaEHxejbiiBiMX raaroMX 
BnepeA'J>. 

Bx annapax'fe BbimeonKcaHHaro ycxpo^cxBa ajuea oahoh MHHyxbi cooxBijT- 
CTByexx 30 MHjJHMexpaMx, a paacToaHie abjxx coc'feAHixx jiHEift na Sapa^aH'fc 
1 0 MMJHMexpaMx. IIpHSopx pacEHxaEx na 12-EacoBOHxoAx; xaKHMX oSpasoMX, 
npnxoAHxca M'fcnaxb na Heivix Syniary A^a pasa bx cyxKH. 

3totx thex perHCTpHpHaro annapaxa, AMcxBHxejbHO, oxjHEaexca sajit- 

EaXejbBO paBHOMi&pHBIMX XOAOMX. 

Bx HacTOflni;ee speMa MexaHHKx Masnarx BBipaSoxaix oco5bii, ynpo- 
meHEbiH THEX perHCTpnpHaro annapaxa, ajh ceHCMHxecKHxx cxaHnit Bxoporo 
paapaAa, cx oahhmx tojibko EacoBbiMx MexaHHSMOMX. 

BiH'fecTO peryjiETopa ‘l>y ko , npeAEOjaraeTcn npHM’feHHXb hobbih thex pery- 
JETOpa EpeSBblEaHHO npOCTOi KOHCTpyKE,iH. 
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Ha OAHOMi, perHCTpHpHOMi> annapaT']^ Moacno perHcxprapoBaTB ojuno- 
BpeMeHHO ;i;BHaKeHie ji.Bjx'h cencMOrpa^&OBij. 

Ha ’qepxeai'fe 86 npeACTaBJiee’i. xoax* Jiy'ieH njDH perHCTpan,iH ABHaseiiia 
AByxTj rajiLBaHOMeTpoBT,, coejnnHeHHBix'B cooTEfecTBenno ci> AByMfl anepioAH- 
aecKHMH, ropHBOBxajibHbiMa cefieMorpa^aMH. 

N iipeACxaBjraex’b co6oio MeTaiJuraecKii ii.HJiHHAp'b, B'b KoxopoM-b ycxa- 
HOBJieiia JiaMnoBKa Hepacxa ct BepxHKajibHo-’cxoaiii.eH HHxbio. CB'ix'b oxx. axoH 
HXH aoHpeKxpnpyexcH, npn noMomii iieSojibLnoH BeaeBHii;bi, Ha ysKO#, BepxH- 
KajibHOH mejiH A, Koxopaa h cjiyffiHxx., bx> cymeocxH, hctohbhkomxi CB'fexa. 

HepeAx. mejbio cxoht’b, hoaxj yrjiOM'b Apyn> kx. Apyry, Asa wajieHbKnx’b 
sepKajibpa Jkf, Koxopbia h iioebiJiaioT'b no nyqKy oxpa^KeHHbix'b Jiyqeii na 3ep- 
Kaja H O 2 rajibBaHOMGTpoB'b r 

Hocj'fe oxpaJKCuia otb sepKaa-b rajibBauoMexpa, JiyxH OTpaataioxca euAe 
pasT., bxj TOBKax-b OT-b AByxb riJiocKHX'b 3 epKaJix> r Sq, ycxaaoB- 

JieHHblX'b Ha CTOJHKii T. 

Hocji'fe Bxoro BxopHHHaro OTpaaceeiH ayan naAaicFb ea peracxpHpHbiS 
BaAb H (tobkh h B^). 

CoGHpaxeAbHbifl HeaeBHpbi n nocxaBAeHHbia nepedz aepKa^awH 

rajibBanoMexpoBb (ao naAenia Ayaefi ria sepKaAa), h AJiUHnaa, ropHaoHTaAbFiaa, 
HHAHHApHnecKaa HeHeBHn.a C co^HpaiOTb Ayna Bb ABife apKia xoaKH B^r B^. 

3x0 paciiOAoaceHie ni>H6opoBb oKasaAOCb iia iipaKXHK'fe oaerib yAo6HbiMb. 

OxM'tTKa HpeMeoH iia cefieMorpawMaxb AocxHraexca iipoin;e Bcero x'^Mb, 
Hxo iia nyxH OAHoro H3b nyaaoBb Ayneii CTaBaxb luaAeiibKyio roapMoaKy, Koxopaa 
KaJKAyio MHHyxy, iipa noMoni.a ocoGaro aAeKxpo-MarHHxa, cotiAHHeiiriaro cb 
KOHxaKxtibiMH aacaiaa, opepbiBaexb na 1 hah 2 ceKyaA®*! sanacb iipaGopa, 
nepexBaxbiBaa naAaioinia nyaeKb Ayaea. 

HxoGbi HM'feTb xoxHoe Bpeiaa aah Apyroro iipaGopa, peracxpapyiomaro 
na TOMb-ate BaAfe, iiaAO BcerAa ynaxbiBaxb BeAHaany xaKb HasbiBaeMaro napuA- 
Aauca ToaeKx>, T,-e. siiaxb, uacKOAbuo, npa paBHOBficia ripaGopoBb, OAna xoHKa 
Gniiimeiia no OTiioraeniio Kb Apyroa Bb nanpaBAeHia oca BpeMOtib. 

KoHxaKxnbie nacbi AO-aatHbi Gbirb BbicoKaro KaaecTBa a awiiTb oaeeb 
iipaBHAbHbiB XOAX), axoGbi Bb aioGo:® MOMeuxb mo>kho Gbiao Gbi 3Haxb B-fepaoe 
cpeAnee BpeMH cb xoaeocxbio ao 1 ceKyaAbi. 3to xa npeA'feAbnaH xoanocTb, 
Koxopaa xpeGyexcH Bb HacxoaiiAee Bpewa oxb ceacMaaecKHXb HaGAiOAOiiii . 

HpoB'fcpKy qacoBb iipoasBOAaxb, hab no reAerpa<i>HbiMb carnaAaMb, Aaeae- 
MbiMb KaKoa-naGyAb acxpoHOMaaecKoa oGcepBaxopiea, npaneMb sarpaiiaaea iia- 
aaAH iipaM'feHBXb aah axoa p^feAH GeaiipoBOAoaHbm TeAeri)a«>b, hah, Ayarae Bceix), 
oiipeAi&Aafl caMOCTOflxeAbHO nonpasKy aacosb na M'fccxife, npa homohab BecbMa 
HecAOJKObixb acxponoMnaecKBXb npieiaoBb. (Cm,, uanp., CTaxbio «Kb Boripocy 
oGb oiipeA'i^Aeiiia BpeMena na ceacwaHecKHXb cxaHpiaxb Bxoporo paspaAaw* 
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KpaTKoe DpaKTBHecKoe pyKOBOACTBO onpeA'fcjreeia nonpasKH xpoHOMerpa 
ci> MajiBiM-L naccaJKH&iM'B HHCTpyMeHTOMi*. HsBtcxia IIocToaHHOH Ll,eHTpajibHoii 
CeHCMBBecKot KoMHCcin. Tomtj IV. Bbin. 2). 

Bcfe MOMCHTbi Ha cencMorpaMMaxTb aojijkhbi 6bitb Bcer^a AaBaeMBi no 
rpHHBEHCKOMy cpeAHCMy BpeMeHB, CTOTaeMoe ot-b 0 ao 24 nacoBB., otij hoji- 

HOTO AO nOJIHOHET. 

CaMH ceicMorpa<E>Bi aoabkhbi 6bitb ycTanaBJiHBaeMBi na iipoHUbix-B MaccHB- 
HBix-b CT0j5ax'B, noKOHHj;ia[xca Ha KopeHHBixB) aopoAax'B ; riobkho ycxanaBJHBaTB 
Hx^. H npHMO Ha npnpoAHOH CKaJi'fe. 

CeHCMHBecKifl cxaHaiH ItFO paapa^a aojukhbi 6BiTb cEaSaieiiBi HamiyH- 
niHMH THHaMH ceicMorpa«>OBX), npHaeMt BecbMa ii.tjiecoo6pa3Ho HMi&xb Asa noji- 
HBixi* EOMDJieKTa npHSopOBB, oahhxj ea SojiBinyio, a Apyrot na Menbinyio 
HyBCXBUxejibHOcxB. Ca'feAyeTx., odaBaxeJiBHO, perHcxpHpoBaxb bcIi xpn cocxas- 
jraiomifl CM-femcHiH iiohbbi. 

CaMO noM'feEAeeie cxaHaia aojukho Sbitb, no bobmohchocxh, cyxoe h ho 
noABepatCHO paBAHBHbiM'B xeMnepaxypHbiMX. B.iiaHiaM'B. Bx. 3thxx> ii.'fejHXx>, a 
xaKHce jiin ymeEbmeHia Bjiiaeia MHKpoceHCMHxecKHXx. KOAeSanii 2-ro poAa, 
Di-feAecooSpaBHO cxpoHXb noAseMHBifl SAaHia, oKpyaKaa noM’i&m.eHie, rA'fe cxohttb 
ceiicMorpa<E«bi, oahhmxj hah Aaate AByiaa KoppHAopaMH. 

Ha CA'feAyjEon^eMx, nepxeat'fe 87 npeACxaBieHTb MaaB hoboh, peExpaAbHoi 
ceficMExecKOH cxaEuin b'b HyAKOB-fe. 

Hepx. 88 AaeTT. Sokoboh pasp-feB^b cxaHHin. 

Sxa cxaHHifl coctohx'b hb'b nexEipexTB oxA'feAbHbix'b noM femeein, cKpBixbixx. 
coBepmeHHO hoax. seMAefi h OKpyHceHHBixx> AByna BHyxpeHHHMH KoppHAOpaMH. 

Bxopoi oxi> napyasHOH cx-fenBi KoppHAopx> CHa(5ateHX> napoBbiMX* oxonAe- 
HieftTb. 

TpeSoBania, npeAX»aBAaeMbia kx. ceficMHxecKHMX) CTaHii.iaMX» 2-ro paspaAa, 
ropasAO MeH^e cxporia. HpaGopBi Moryxx. Sbixb ropasAO Meirfce ayBCXBH- 
xeABEBi H caMaa Banncb MexaHHxecKaa; ho h aa 3 xhxx> cxanjaiaxx> xaKHce 
xpeSyexca, axofibi BpeMH 6biA.o HSB'ficxno cx. xoi-ate npeA'^AbHofl xoatiocxbio etb 
1 ceKyHAy. Toabko npe 3 xomx> ycAOBin coSHpaeMBifi ceHCMOMexpHaecKia wraxe- 
piaATb Moatexx> hm^xb HaAAeaiamyEo HayaHyH) h.'^ehooxb. 

Mbi pascMoxp'fcAH, xaKHMXj o5pa30MX.j BaatH'feHmie xhhbi ceHCMHaecKHxxi. 
HHCxpyMeaxoBx.. 

rAaBHMmaa saAaaa bchkhxxj ceBCMOMexpHxecKHXXj na^AioAeniH saKAio- 
laexca bx> onpeAi^AeHiH aAeMeaxoBXi ucmunuaio ABnateHia eohbbi, oxKyAa yate 
MOaSHO BBIBeCXH 3aKAIOaeHifl 0 COOXBixCXByiOmeH HEXeaCHBEOCXH CefiCMHHeCKOH 

aneprin h o pa3Hbixx> xapaKxepHbixx> ocoSeEHocxaxX) ABHaceHia noBepxHOCXHbixxb 

CA0eBX> SeMAH. 




V.t ;.i. ■ - . 








K ‘ 
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Bi. saKJiioqeHie yKaateM-B eme iia oshhtb bosmoskhbih npieMi. on.'^^HKH chjibi 
seMJieTpaceHia, kotopbih mof-b-Sbi, KasajiocB, 6 bitb c-b ycnfexoMB npaM-feHeeB 
BB annaeHTpaJBHBlXB H lUieHCTOCeHCTOBBlXB oSxaCTflXB. 

IIpieMB aTOTB gpesBBiHaiHO npocxB, ne Tpe6yeTB HHKaKHXB cjiojkhbixb 
npnSopoBB E AOCTyneHB SesycjiOBHO Ka2K;[i;oMy; ocHOBaHB ohb na BBjremH onpo- 
KHAbiBaeia Dpe;^MeTOBB onpeA'feJieHHofi: <c>opMBi. 

3totb npieMB mofb 6bi AaxB paii;ioHaxBHyio, ’?hcto AEnaMHaecKyio niKajiy 
fl.jra OD.'feHKE CHJIBI aeMxexpaceHia, no KpafineH iw'fepfe no OTHOineHiio KB ropnaoH- 
XaJIBHBlMB C^^BHraMB nOEBBI. 

Ilpe^cxaBEMB ceS-fe ^^epeBaimBiE, OAHopoAiiBiii iiapajriojieiiEneAB ABGD 
(cm. aepx. 89), noKoamifica na no;i.cxaBK'fe MN. 



HepT. 89. 

n 

JJ 


L 

% 


G 




h 


1 

A 


Ir— rr:’ 

B 


c' 

HaKXOHHMB ero Ha He6oJbmoH yroJiB 0 Biipaao okojio och JB h iipe^ocxa- 
BEMB ero sax-feMB caMOMy ce5:6 . Ecjih yroiB G iie cjhiukomb BeiHKB, xonapaji- 
jiexeimiieAB Bepnexca bb npeaxHee BepxaKa.TrbHoe noxoateHie paBiioBfecia, no, 
SjiaroAapa HHopnin, HaaiiexB AB^^raxBcn bx 15 bo, Bpamaacb xeiiepB yate okojio 
ocH A, H AocxHniexB ii-feKOxoparo inaKCHMajibnaro yrjia oxKJtOHeHia, MCHbine 
nepBaro; hoxomb ohb ciioBa Bepiiexcn bb HopMajibiioe nojiOH^eHie, HaanexB 
ABHraxbca BnpaBo, Bpamaacb okojio och B, h x. a- 

9x0 ABEJitenie npeaBbinafiiio niixepecooe no CBOemy xapaKxepy. 

He BAaBaacb bb paajiHaiibiH hoapoGhocte, yKaaceMB tojibko, hxo xeopia 
ycxaaaBJHBaexB, hto MaKCHMajibHbiH aMnjiHxyAW (yrjibi iiaKJioria) BnpaBO n 
bjiIjbo ySbiBaioxB bb reoMexpHnecKOH nporpeccin, no saKOiiy xorapnoMnnecKaro 
AeKpeMenxa, no npoAOJUKHxejibHOCxb KOJieGaum, BiipaBO h BJiifeBO, ne ocxaexcn 
nocTOflHHOH, a y6biBaexx> SM-fecrfe cb aMnjiHxyAOH, a EMeimo oxa npoAOJUKE- 
xejbuocxb nponopnioiiaJiBiia KBaApaxiioMy Kopino e 3 b MaKCHMajibiioH aMiiJiHxyAKi. 

KaiKAOMy, HaB'IipHoe, iie pa3x> npnxoATurocb nadjnoAaxb axo npesEbinaHHO 
xapaKxepiioe ABH>KeHie. 

CnpaBCA-iEBOcxb pa3jinnnbTxx> TeopeTE«-iecKHXB ^»opMyjiB, OTHOCflUAHxcH ao 
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codiCTBeHHaro ABUHteniH axoro npocxoro npnSopa, 6bMa npoB'fepena nenocpeA- 

CTBeHHBIMH Ha6jIK)j[I.eHiBMH. 

OSpaxHMca xenepi. kx, tomj cjiyxaio, KorAa noACTaBKa MN, Ha kotopom-b 
noKOHTCfl napaJiJieienHne;];^, eania naxoAHTca bx. ;^BH3KeHiH, 

OSoBHaqHMTb BBicoxy DceHxpa Taatecra G naji,x> 0CH0BaHieMX> AB napaMe- 
j[eiiHne;ta xepesx. h, a nojioBHHy paBCTOHnia Meatfly ochmh Bpani,eHiH A e B 
nepesxj c. 

IIpejtcTaBHMx> ce6i& xenepB, hto noBepxHOcxE sbmjih BHesanao CM'fecxHiacB 
BHpaBo no HanpaBiemia x, Haane roBopa, qxo noXcxaBKa MN nojryxHja KaKx>-6Bi 
H^KOTopbifi TOJiHeKX., coo6n],HBmm efi HanajiBHyio cKopocxB x^. 

Ecih Xq ftocxaxoxHO BeanKO, to napaajieaenHneAx> onpOKHHexcH BafeBo. 

YcaoBie onpoKH^biBaeMOcxH mohkho BbiBecxH TeopexHaecKH. Teopia noKa- 
sbiBaexX), XTO ajh xoro^ xxodbi irapaMejen0neAx> onpoKHeyaca, naAO, htoSbi, cx> 
TOXHOCTBK) AO HaOHOBB DOpHAKa -p, 6biaO 


( 24 ) 

TA'I g ecTB ycKopenie cnabi TaacecxH. 

CnpaBeAaHBoexB axon <E>opMyabi noATBepAaaacB bX) o 5 ii],hxx. aepxaxB hoiio- 
cpeACTBeHHbiMH HaSaioAeniaMH. 

Ha ocHOBaniH axoS <E>opMyaBi mobkho nocxpoHxb n.'feayio inKaay TaKHXx> 
napajiaeaenBneAOBXj, h, Ha6H)Aaa sa T'feMx>, EaKie h 3 x> hhxX) ynaau, a Kanie 
ocxaiHCb cToaxB, Moa«Ho ya;e cyAHXB o6x, HHxeHCHBHOcxH cooTBixcTByiomaro 
BHeaanHaro ropHBOHxaaBHaro xoaxKa (bx> AaneoMB HaupaBaeiiiH). TaKaa uiKaaa 
5yAeTx> yace hhcxo AHnaMHaecKaa. 

nocxaBHBx. AB'fe CHcxeMbi napaaaeaennneAOBx. bx. AByxx, BsaHMHO nepnen- 
AHKyaapHbixx* naocKocxaxB, mojkho AajKO BLiBecxH HSB'fecTHoe saKaioaoHie o 
TOMX), BB KaKOMx. HMCHHO HanpaBiemH npoH 3 omeaB xoaaeKx>. 

Ho KpoM'i^ BHOsanubixXi xoaxKOBXij napaiaBaenaneAbi Moryxxi ynacxB h 
npn pHTMiqecKHXX) ABHateniaxxj noxBbi. 

HpeAnoao^HMx* xenepb, axo CMimeme x yAOBaexBopaexx. saKony rapiao- 
HHxecKHxx* KoaeSaHin, nanp,, 

X — ^ x^ sin ^2'Ti: ^ — i— o^. 

MaKCHMaabHoe ycKopeHie ABHHieHia. dyAoxX) 


w. 


47c2 X. 


m 


m 


T 2 


( 25 ) 
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Teopin ycrotqHBOCTH napaj[J[ejienHne;i,OB'i> na hoabhikhoh noACTaBK-fe, 
coBepmaioineH npaBSJibHEia, CHeycoHAaJifcHbm KOjre^aHia, npeACTaBjaeT-B ns- 

B'feCTHblS TpyAHOCTH, HO' OHblTbl, npOHSBGAeHHbie CTb He^OJIbraofi nOABHamot 

nj!aT4>opMofi, noKasajiH, hto jijih KaatAaro Aaenaro napaJurejrennneAa, xapaKTe- 
pHsyeMaro onpeA'feJieHHbiMH BejiHHHeaMH h m c, cyLpecTByeTi. enoJiuTb onpedm- 
jieuHoe MaKCHMajibHoe ycKopenie ABnaceHia noHBbi , npa KOTopoM-b orn* onpo- 
KHAbiBacTCfl. ycTOHHHBOCTb iiapajiJiejienHneAa ho BaBHcnxb bobco oxb omdrbAh- 
Huxz aCcojiwniHuxz suaneuiu n jT , ho xojibKO oxb KOMC^uuauiu axHXbBejiH- 
HHHb, xapaKxepHsyiomet MaKCHs-iajibHoe ycKopenie ABnateeia w^. KpoM-fe Toro, 
OHbixbi uoKasajH, hto oxo npeA'feJibHoe SHaaenie npn KoxopoMb iiapajijiejie- 
HHneAb onpOKHAbiBaexcfl, saBHCHXb tojibko oxb oxHonieniH SaBHCHMOCxb 
axa BbipaataexcH cji-feAyKJOABt, qpeaBbiqaHHO npocxofi «*»opMyjioH: 

X= 0,0012 . (26) 

PA'fe BbipaateHO Bb eAHHHpaxb C. G. S. 

Ha ocHOBamn axoi ^opMyxbi mohcho onHXb xaKH nocxpoHXb oco5yio niKajry 
napajiJiejienHneAOBb, no naABHiio Konxb mohcho yate cyAHXb o xoMb, MoaiAy Ka- 
KHMH npeA'feJiaMH saKJiEoaajiocb MaKCHMaabHoe ropnsoHxaabHoe ycKopenie abh- 
atenia noHBbi Bb AaHHOMb HanpaBacHin. /(B-fe CHCxeMbi napaaaeaennneAOBb, 
ycxanoBaeHHbixb Bb AByxb BsanMHo iiepneHAHKyaapHbixb naocKocxaxb, Aacxb 
naMb H'feKOxopoe yKasaHie h Ha nanpaBJienie, no Koxopoaiy pacnpocxpannjiacb 
cooxB'fexcxBytoman noBepxnocxiian ceHCumnecKan BOJina. 

HaSjiiOAeHin cb xaKHMH napaJiJie.ienTineAaMH He Moryxb, KOHenno, npexcH- 
AOBaxb Ha 5ojibuiyio xoqeocxb, xaKb KaKb Mbi, xaKHMb oSpasoivib, Moatejib onpe- 
A'feJiHXb xojibKO npedrbJiu, MeacAy Koxopbiivm ncKOMaa BexHHHHa waKCHMajibHaro 
ycKopeHiH ABHJKeHia noxBbi BaKjnoqaxacb, Ho, x^Mb ne Menie, xaKaa cHCxeaia 
napaJijreJienHneAOBb Aacxb iiaMb BnojH'fe ptipionajibHyio, hhcto duuaMuuecKyio 
umajiy a-hb on-teKH cnjibi seaurexpHceiiiH npi aiaKpoceHCMHxecKHXb HBJieHiaxb, 
no KpaHHen Mlip-fe no oxHonieniio Kb ropnsouxajrbHBiMb CM’feipeniHMb iiohebi. 
Bo BCflKOMb cjiyqafe, xanan niKajia 5yAexx> ropasAo HaAeatirfee bchkoh Apyron 
ycJiOBHOH uiKajibi, taIi op'fciiKa ohjibi senurexpaceHia npoHSBOAHXca no 5ajiJiaMb. 

Bonpocb o BiaKCHMajibHOMb ycKopenia ABHJKeHia noHBbi npn seMJiexpace- 
Hiaxb HMifeexb ajih cencMHaeeKHXb oSjiacxei rpoMaAHoe npaKXHqecKoe Bnaneme, 
xaiib KaKb, HsyqHBran Bcecxopotme pasjinqHbia xapaKxepHbia ocoOeHeocxH abh- 
meiiifi iioHBbi npn seMJiexpaceniaxi-., mo>kho yace OyAOXb BbipaSoxaxb BnojH-fe 
paaionajibubia iipaenjia ajih nocxpoHKPi .BAaiiin h pasiibixb Apyrnxb ncKyccTBeii- 
iibixb coopyjKonin bx> oSjiacxaxb, nacxo rioABepraioinnxca |)a3pyuiiiTejibH0My 
A'bncxBito seivuiexpacenii. 



rjisiBgi v. 


Teopia ropHSOHTajiBHaro MasTHHKa. 

§ 1 - 


BbiBOAT* ocHOBHoro jEiM4)4)epeHnia;ibHaro ypaBHeHin flBMweHia waaTHiiKa. 

3a npoTOTHD'b ceHCMorpa<&a mbi BOSBMem'i. ropnsoHTaJiBHBit MaaTHHK't h 
paacMOTpHMi) noApo^HO Teopiw ero ji.BH3KeHia. T^I-aEce caMBie npHHEtnnBi h Me- 
TOAbi, KOTopBie MBI SA'^CB BSJioiKHM'L, MorjT'B 6 bitb pacnpocTpaneHBi H Ha 
jHoSot, flpyrofi THn-B ceficMorpa^a. TaKHMt oSpaaoM-B, xa Teopin, Koxopyio mbi 
xenepB aA-tcB paacMOxpnMB, npe^cxaBJiHexx. co5oio, ao naB-fecxHoi cxeuenH, 
o6myio xeopiEo ceficMHqecKHXB HHCxpyMeaxoBB. 

ropnaoHxaABHBiH MaHXHHKB npeAcxaBjflexB C06010 xBepAoe x'fejio, HM'feiomee 
onpeA'fejieHHyio ocb BpameHia. 

IIpeaKAe h'^mb paacMaxpneaxB xeopiio ABiuKeHia ropnaoHxaJiBHaro Maax- 
HHKa, BBiBCAeMB ocHOBHyio XBOpeMy MexanHKH, oxHOcamyiocH Boo6in;e kb abh- 
JKeniEO BCflKaro XBepAaro xi&jra okojio HenoABHHtHOH och. 

BoaBMCMB AJifl 3XOH. n.'fcjiH ^ npHMoyrojiBHyio CHCxewy KOopAnnaxHBixB 
ocea x, s, h aa HenoABHatnyio ocb npaweMB ocb z. 

Ha Maccy w, HM-feiomyio KoopAnnaxBi x^y h -sf, A'feacxByexB H'feKOxopaa 
BH-femHaa CHJia F. IlycxB npoaKHin 3 xoh chjibi na och KoopAnaaxB 6yAyxB X, T, X, 

ToPAa, Eia ocHOBaHiH HaaajiB AHsaMHKH, 5yAeMB hm'^tb 


m 


m 


m 


d?x 

dia’ 

d^y 

dt^ 

d^z 

dt^ 


X-^B 


X 


Y-^By > 


Z-+-B, 



■^aj> npo3Kii;iH peaKHiH CBasH. BBOAa 3 ih peaKnin, mojkho paa 

CMaxpBBaxB xoxKy m, KaKB CBoSoAHyio. 
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Koop;a;0;HaTa z iie ivrfeHfleTCfl co BpeaieneM'B. 


Bivi'fecTO npsMoyrojiLHMX'B KOOp;^H- 
HaT'B X IS. BBeAeMi> nojrapHbia r h 0 
(cm. qepT. 90). 

HanpaBJieHie Bpamenia mbi 6y- 
ABM-B CHHXaTB nOJIOBElHTeJIBHBIM'B, KOPAa 
OHO coBepraacTca no HanpaBjreBiK) abh- 
atema nacoBot CTpfaKH. 

x = r cos 0 I 

. I (2) 

y = r sin 0 J 


"^iepT. 90. 





ripH BpameniH T'fejia, r hc MfeHaerca ; eAHHCTBeimaa nepcMiffHaa 0, 
Hsi. jpaBHemH (2) HaxoAHMi>: 


m 

d2x 
dt^ 

dt^ 

HaHAeM-B MOMeHTTb noJiHOH CHJBi A'i^HCTByiomefi: nepnoHAHKyAapHO kx> 
njieay r b-b CTopoay BospacTarom.nx'B 0. 

TaKB KaKB peaKui.ia cbhbii bb iiaockocth: HanpaBAOHano AHHia^wO, to 

npoBKUiia otoh chabi iia iianpaBJieriie, nepneHAHKyAapnoe kb wO, 5yAeTB pasaa 

HyAH). 

TaKHMB 05pa30MB-, MBI SyAOMB HM-^feTB 

fr = [T cosd-h-X cos (90-1- 0)J r 
= Yr cos 0 — Xr sin 0 
= Yx — Xy. 


dx 

Yt 

d^ 

dt 


r COS 


-r sin 0 
r cos 0 


dt 

dt 


r sin 0 


d2o 


\ 

• r^d,'^Q H 

^ainO(^)-^rcosO^ j 


(3) 


Ha ocHOBanifi ypaBneeiii (1) eaxoAHRiB 


f.r~ m 
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IIoACTaBJiaH cwAa cooTBiTCTByromia Bi>ipa>KeHia h3i> ypaBHemfi (2) n (3), 
eaxoflHM'B: 

/r = m [r cos 0 {- r sin 6 (§J-^-r cos 0 ^ j -r sin 0 |-r cos 0 (§f-r sin 0 


= mr^ 


(72 0 
' (?«2 ' 


(Z2Q 


8 to ypaBBiOHie EM'feei'L m^cto jiiia bcbkoh wraccBi m, a, TaKTb KaK'B 
OAHsaKOBO A-iia ncfexi) ToaeKt, to mbi noiyqnMB oKOHqaxeJbHO 


. Emr^ = Efr. 


dt^ 


Emr^ ecTB MOMeumz unepmu T-fijra oTHocnxeiBHo ocn Bpamenia. 05o3HaqHMT) 
ero nepesB JS'. 

Efr eCTB MOMCHTB BC'fex'B BHifflHHXB CIUTB OTHOCHXeJIbHO TOH-aKC OCH. Spa- 

mema. OfiosHaqnM'B ero qepesT) 90?. 

TOFAa MBI ^yACMB HM'^XB 

J70 A 

( 4 ) 


X\. ^^2 dJl. 


q[epT. 91. 

o y 


Sxa <&opMyjia cjyjKHXB BBipaacenieMB ochobhoh xeopeMBi MexaiiHKH, a 
HMeHHO, qxo, npH BpauAeiiin XBepAaro x'fejia okojio n^KOxopoH nenoABiuKHofi: 

ocH, MOMenmz unepuiu mrhAa, omHOCumeAhuo ocu 
epaw/euifi^ yuHooiceunuu na yiAoeoe ycnopeme^ pa- 
eem MOMeumy ecrbxz dmicmeyioufiuxz eurbiuuuxz 
CUAZ. 

^OKaaieMXj em,e OAsy Baatnyio BcnoMoraxexB- 
nyio xeopeMy, oxHocamyiocH kb MOMeiixaMB HnepniEr. 

IIOJIOIKHM'B, 3 X 0 X. OCXB MOMeHTB HHCpniH T'fejia, 
nojinafl Macca KOxoparoecxBiif, OTHOCHxejiBHO Aan- 
noH OCH O, a X^— momchtb HHepnin oxhochtcjibho 
OCH Oj, napajrxejiBHOH AannoH, no npoxOAameii ne- 
pesB aeiixpi. xna^ecxH x'txa. PaBcxonaie moikaj' 
OCBMH oSoSHaHHMB HCpeSB d (CM. HCpT. 91). 

ToPAa 



X=X. 


Md^ 


. . -( 5 ) 


fIfiKasameAhcmoo : 




2d? cos CO 


Emr"^ — d^ ,Em -i-Emp ^- — 2 d Emp cos co. 
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Sw = JM. 

== . 

Swp cosoo = 0 , TaKT* KaKT* ocb Oj npoBGAeiia, no npcAnojiOHtemio, nepe3i> 
li.eHTp'b TflJKecTH Tfijra. 

Cji'£;^OBaTejiE>Ho, 

K=K^-^Md\ 

BTO H Tpe5oBajrocB AonasaTB. 

9 x 0 # nocjil^AHeH TeopoMon npnxoAHTCH iiojiBSOBaTBCH npn euHucjieuiu 
npHEeAGHHofi aothbi paiii&e oiiHcannaro THHtejtaro ropnaoHxajiBHaro ManxHHKar 
TaKTi KaK'B am 9 Toro Tuna npH 6 opa onpeA'fejreHie npHeeAGHHOH a-iethbi nsh ne- 
nocpeACTBeHHBix'B HaSAiOAeniH npeACTaBAHex'B nfeKOTopBia 3aTpyAHeHia(eM. § 1- 
XJiaBBT TII). 

BBiBeAOM’B TenepB An^^^epeHpiaxBHOO ypaBneeic co^CTBennaro ABUHcenia 
ropuBOHTaxBHaro ManTHHKa npn noKOHinencn nonB-fe. 

Bosbmom'b aji^ BTofi piuH nenodeuQKHyio cncxeMy KoopAnnaTHBixTb. 
oceii x,y^2. 

Ocb fc-OB-B nanpaBBM'B ktj c’fcBepy, ocb y-owh na BocxoKTbj a ocb ;2f-0B'B 
wb seHHTy. 

TIcpT, 92. 



IIpH paBHOB-tcin MaaTHnna, nycxB ero i^eiixp-B xnatecxH B iiaxoAHTcn bx- 
HAOCKOCXH zy, KaKx 3 X 0 npeACxaBxcHo iia 9epx. 92 . 
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OcB Bparneniji MaaTHHKa OF Tanace jiejKHTTj b"!. iijiockocth zy n cocxaB- 
jraeT'B yroii) i orb sepTHKaJiBeoH .iHHiet Os. 

3a Ha’iaJio KOopji.HHaT'B O BOSBMeMTb ocHOBame nepneHAUKyjiapa, onymeii- 
earo hbij i];eHTpa TaacecTH MaaTHHKa Ha ero ocb BpameHia. 

Kor;i;a cxep^KeHB ropnaoETajiBearo MaaTHHKa jiBacHTTb b'b iijiockocth nep- 
earo sepTHKajia, to ohb MoaceTB pearnpoBaTB na CMimenia hohbbi, napajiJiejiB- 
HblH OCH CC-OBli, TO GCTB OHT, CJryHtHTl> SaHHCH CM-tmeniS HOHEBI, HpOHCXO- 

;iiamHX'B B'B MepHAiae-fe. 

CM-femcHia, napajiJiejiBHBia och ^Z-obt* h och ^e^-OB-B, ho bbiboaht'b TaKOH 
MaaTHHK'B HS'B nojiOHteHifl paBHOB'fecia, ecjiH mbi tojibko oTBJieHeMca otx pairJfee 
ynoManyTBix'B no6oqHBix’B, npoAOJibHBix'B KOJie6aHiH npHSopa, KOTopBia MoryTi^ 
HM'feTB M'icTO iipH Z5llner’oBCKOM'B noAB'fecfe, HO KOTopBia Bcer^^a JierKO hckjiio- 
HHTB, BBeiteHieMB paH']&e onacaHHaro ynopHaro niTH«>Ta. 

^TG^Bi bbibocth ;i,H<*‘«»epeHn;iajiBHoe ypaBHenie ^Bnacema ropHSOHTajiBHaro 
MaaTHHKa o^paTHMca kb xaR-B HaBBiBaeMoft ne^ecuoii c^epn, T.-e. B'B c^ep'fe cb 
paAiyCOMB paBHBlMB eAHPIHIl.'jfe, Ha KOTOpOH MBI H 5y;iieMB OTM'feqaTB paBJIHqHBIH 
ncmpa&Aeuifi bb npocTpaecTB-fe. 

TepMHHB Hedecnaa c«>epa saHMCTBOBaHB hsb acTpoHOMin; kb net npH6'£- 
raiOTB BB TfeB cJiyqaaxB, KorAa, ;^JIa aHajHanpoBama HBJieHia, npaxoAHTca 
nojiB30BaTBca -i>opMyjiaMH c^epHaecKOH TpHroHOMCTpin. 

TaKaa neSecHaa c<&epa npej!i,CTaBj[eHa Ha aepTeacfe 93. 

ToHKa G npe^tcTaBJiaeTB co6ok> ncmpa&Aeuie oca oj, TOHKa A. HanpaBjicHie 
OCH y, a TOHKa Z nanpaBJieHie oca s. 

/I^yra 5ojiBinoro Kpyra ZG cooTB'fexcTByeTB mockocth sx, jiyrsi AG — 
IIJIOCKOCTH xy, a jyra ZA — mockocth ys. 

HanpaBJieHie oca BpameHia npoeKTapyexca bb P, a HanpaBJicaie na 
HOHTpB TaaKecTH MaaTHHKa bb P, npaaoMB ;i,yra PZ — AB — i. 

Kaotcdan mouna ropnsoHTajiBHaro MaaTHHKa nepcM'femaeTca, npn ;i;BHaKe 
HiaxB MaaTHHKa, bb hjiockocth nepneHAHKyjiHpHOH kb och Bpameeia P, cji-^ao- 
BaTOJiBHO, noAOOiceHie emou nAocnocmu ua He6ecHOu c^eprb npeACTaBHTca Ayroa 
SojiBinoro Kpyra, KaacAa-a TOHKa KOTopoa otctohtb na 90° otb P. Sxa Ayra 
^jagtb, ohobhaho, PBG\ OHanpeACTaBAaeTBCoSoio, TaKHMB odpasoMB, nojioace- 
Hie MOCKOCTH ABHmeHia aio6ou mouku ropHSOHTajiBHaro MaaTHHKa, eespasjHHHO, 
JieSKETB HAH 3 Ta TOHKa BBime HAH HH2Ke Ii;eHTpa THHteCTH JB. 

BoBBMeMB xenepb npoasBOABHyio ToaKy M. AaHearo TsepAaro Ti&Aa h 
nycTB bb aTOH TOTK-fe cocpoAOTOHOHa Macca m. 

npoBGAeMB sarfeMB aepesB ocb Bpamenia MaaxHHKa OP (cm. aepT. 92) 

AB^ HAOCKOCTH, OAHy, HpOXOAHmyiO HepCSB HeHTpB THHieCTH P, a APyryK), 

aepesB Aafinyio TOHKy M. ,Z(ByrpaeHBifi yroAB MeatAy bthmh HAOCKocTHMa o0o- 
sHaHHMB qepesB co. ' 
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HepT. 93. 

Z 



Ha HeGecHOH c<&ep'fe aTH iijiockocth npe^tCTaBHxcH ayraMH ^ojibinux.'ir 
EpyroB-E TB h PJf, a AeyrpaHHbm yrojix. co 6y;teTi, paBeni., na HeSeceoH 
C4>ep'fe, yrjiy BBM. BsHAy Toro, axo P.5=Pilf=90°, to TOTx.*aKe yroj^B w 
npeACxaBHxcfl Ayron BM: 

CO = BM. 

Bx. aasHCHMOCxH oxx. xoro, jreaKHxx. jih xo^Ka M BnpaBo hjih bj feso oxi. 

<0 6yAeTi> MH nojioacHTejiBHo, hjih 0TpHii.axejrBHO. 

^jiHHy nejpYieuduKyjiHpa, onymeHHaro H3 Tj toxkh M Ha ocb BpaineniH, 
o6o3HaHHM'B HGpes'B T , a A-iHHy nepnenAHKyjrapa, onymeHHaro nat ij;eHTpa xa- 
iKecTH B Ha xy-Hce ocb, Hepest Tq . 

ripn paBHOB'feciH MaaxHHKa, HanpaBJiGiiie aa lAeHxpt TaHtecxH coBnaAa-OT% 
CTb xoHKOH B Ha HeGecHOH c«Pep'fe. 

ripeAHOJioHtHM'B xenepB, nxo ManxnHKXj oxKJioHeH'B enpaao Ha yrojiT> 0; bi. 
aroM'B cjrynali mbi SyAGMi, cnnxaxB G nojtojKHxejiBHbiMx, TorAa xoHKa B nepeS- 
Aex-B Bx, B^, a ilf Bx> M^. 


19 * 
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MoMeHTi. HHep^iH CBTCxeMBi OTHOCHxejiBHo OCH BpameHifl 5y;i;eTX. 

( 6 ) 

a yrjioBoe ycKopeme 


Hxofi^Bi npHM-iaHXB ocHOBHyio xeopeMy MexaHHKH ;;jrH BpaI^eHiH XBepAaro 
xifejia OKoio H'feKoxopoH nenoABHacHOH och (cm. ypaBHenie (4)), Ha;i:o bbi’ihcjihxi. 
MOMeHXX> 39i BH'feniHHX'B cnjl* OXHOCHXeJIBHO OCH BpameUlH. 

Ha Maecy m A'fcHcxByexx> Bii-iuiHaH CHJia xnacecxH paBiiaa mg, FA'S g ecxB 
ycKopenie chjibi xHatecxH. Cnjia axa HanpaBjena BepxHKajiBHo bhh 3 x>. CooxB'fex-' 
cxEyiomee uanjpadAeuie na ee^ecHOH c«>ep'fe npeACxaBHTCH xoxKofi N. Ha^o 
xenepB bshtb npo3Kii,iio axon cnjisi na eanpaBJieHie nepneriAHKyjiHpHoe kx> r, 
T.-e. Ha eanpaBjeirie, cocxaBj[aK)in.ee 90° cx> HanpaBjreHieMx> riepnenAHKyjiapa, 
onymcHHaro hsx. tohkh Ha ocb BpameniH n coBoa^aiomee cb mockocxek) 
ABHHteHiH MaccBi m. CooxB'fexcTByioi^ee nanpaBJieHie na HeSecHOH c^&ep'fe npeA- 
CXaBHXCfl XOHKOH E, OXCTOflmeH Ha 90° OTX> TOHKH M,^'. 

:^j = 90 ° 

yrojx. MejKAy HanpaBJtenieM'B chjbi xamecTH h HanpaBjenieivix na xoxKy ^ 
npeACxaBHxcH Ha HeSecHOH c^&ep'fe AyroH JE 2 V = Y* 

TaKHMXj O0pa3OMXj, HCKOMBI0 MOMeHTX> CH.IBI THJKeCTH 6y;!i,eTX» 


mg cos y . r. 


OcxaexcH xenepB tojibko Hanra BBipaaKenie cos y. 

Hsx* c«*epHxecKaro xpeyrojiBHHKa EBJSF, yroxx. npn B npHMot, 

HM’feeMX. 


cos y = cos EB X cos BJSf. 

Ho 

EB= 90 ° — (O-i-co) 

H ■ ■■ ' 

BN= 90° — i; 

cj-feAOBaxejiBHo, 

cos y = sia i . sin (6 -I- co) ...(7) 


Momchtb cmbi TflatecxH CTpcMHxca BcerAa BopnyxB MaflTHHKX> bxj hojio- 
acenie paBHOB’fecia, x.-e. ohx> cxpeMHXca Bcer^a yMOHLinHTB cyEa.ecxBytoni,ee 
yrjiOBoe ycKopenie, a noxoMy axoxx) momchtX) Syj^ex'B OTpHn;aTejiBHBiH. 
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HraKt, Wfl nojiHaro MOMenTa BHiniHHX'B cbjH) OTHOcarejitHO och Bpau];eHia 

MbI iSyaeMt HM'feTI. • 

===>— Sw^rr sin i . sin (0 -I- to), (8) 

rx^ cyMMEpoBanie xoxntHO 6 biTb pacnpocTpaneHO na BC-fe xBE[JKyiii.iacji Maccti 
RiaaTHEKa. 

paSHbIX'B TOneKB XaHHOH rBepAO# CHGTeMBI « H 0 OXHnaKOBBI, a 

nOTOMy 

SOJ == — g sin i , [sin 0 , 'Lmr cos co -t- cos 0 . Smr sin co]. 

Sx'tcB r cos CO ecTB npocKi^ia x-ihhbi r. iia hjiockoctb, upoxoxauxyio lepea'B 
ocB Bpamenifl n e^ohtp'b TaaiecTH MaHTOHKa, cJiifeAOBaTejrBHO, 

' ■ , ' , i j" 

cos to — (9) 

Ot. ApyroH CTopoHBi, r sin to, cctb pascToanie ToaKH m xo To:H-ace nxoc- 
KOCTH, a, CJI^XOBaTCJIBHO, Swr sin to no TCOpCMlfe MOMeHTOB-B, paBHO HyJIO, TaK-B 
KaKB xaHHaa mockoctb npoxoxBTB hmchho aepesB h.chtp'b TaaxecTH CHCxeMBi. 
HTaKB, 

3)? = — ^ sin i . sin 0 . , 


HJiH, orpaimaEBaacB laajibiMH yrjraMH noBopoxa, cb kotopbimh tojibko h npnxo- 

XETCa HMiiTB X'fe*!lO BB IipaKTIIEeCKOH CeHCMOMexpiE, 

50? = — ^ sin^.iifro . 0. 


noxcTaBXfla axo BbipaateHie bb ochobhoo x0'3&‘i»epefln;iaJiBHoe ypaBiieme (4), 

dyxeMB HM'feXB 


- - 



K = X^-aeHHoe na Mr^ ecxB ii-feKOxopaa XJiHna ; o5o3HaaHMB ee ne- 
pesB Z. 

Cb xpyroft cxopoBBi, MOHtHO npexcxaBHXB JST cxixyiomnMB oSpaaoMB: 


rx'fe p HasBiBaexcn paxiycoMB HHepu,iH. 


Cjli^XOBaTCJIBHO, 


K p2 

ilfro »-o ’ 



rx£ ecxB pascxoanie peiixpa xnacecxH cecxcmbi ao och Bpamenm. 
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I Ha> 3 i»iBaeTeH fipueedenuou dAumH ManxHHKa . 

TaKHMTb o^pasoM'B MBi iiojryHHMX. cjitilylomce oKoimaTeJibHoe AH-^x^epeH* 
niajfiiHoe .ypaBHesie ABHaKeHia ropnaoHiajiBHaro MaaxHHKa npn oxcyxcTBiH aa- 
Tyxania: 


g sin t 
I 


e = 0 


( 11 ) 


HaHACMi. xenepB ero odini]S naTerpajit. 
Ji^fi SToro noxoacHiTB 


TOrAa 


Ha ocHOBaHiH bbiboaob-b rjiaBBi II (cm. < 5 opMyjBi ( 23 ), ( 24 ) h ( 26 )), o 6 irj.ift 
HETerpajn, BToro ypaBHeHia npeACTaBExca bx, TaKOMx, bha^: 

0 ~ A cos nt-+-B sin 

TA'fe AjlB cyxb ab^ npoHSBOJBHBia nocxoannBia. 

^BHBseHie MaflTHHKa SyAOxi) nepioAnxecKoe, yAOBjreTBopaiomee saKoiiy 
rapMOHHxecKHXx, Koxeeanm, EpnaeM-B nojiHBiH nepioAx KOjre(5aHm T BBipasHTCxi 
cx’feAyiomHM'B oSpaaoM'B; 

( 12 ) 

npH MaJiwxi SHaTOHiaxi. i, coCcxBenHtift nepioflx. Koxedani# laanTHHKa 
Moasex-L 6 bitb otchb bojihkb. 

E^cxh i 90 , TO HaiiTB ropnsoHxajiBHBm MaaxHHKx, npeBpamaoTCH bt> 
npocTOH sepTHKajiBHBm MaaxHEKx, cx> ropHsoexajFBHOH ocbio Bpauxenin. ' 
CooTB-feTCTByioinifi nepioA-B K 0 Jie 5 aHiH SyAoxx. 


T 


-^•Vt 


( 13 ) 

Mbi npanuH, TaKHjn, oSpaaoMB, kb bsb^cthoh .BopMyat xm nepioaa npo- 
Z: exB coeo» L 

nepionB, 

Bpame^ ^nannecKin ManxHHKx, npn ycAOBin ropnaoBTajiBHocTH ero ocn 

Am mHaOHTaABHBIX'B MaHTHBKOBX CX, ZOlIner ’OBCKHXX. nOAB'fccOMX. n-np ;t 

b^ZZoTbL” cetcMEnecKHxx cxaepig nepnaro paBpnAa, I paBHo, 
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IIocMOTiDHM'B TenepB, KaKOH-ace flOjaKen^ Sbitb HaKJOHTb och epameHia i 
xaKoro MaaTHHKa, htoSbi ero coScTBeHHbia nepioAi* KOJie5aHiH pasHajica 2 5 cck. 

npHHHMaaycKopeHie cHJTBiTaatecTiT^AJrH IleTepSypra paBEBiM-B 9819 
HafiAeMi>, no ^opMyji']& (12), eto 


HJIH 


sini = 


47 r 2 

-ya' 



47 t 2 


120 

9819 


i = 0°2' 39;'2. 


Mbi BHAHMTb, xaKHMi. oepasoM-B, ETO yroj-B HaKJIOHa OCH oaeHB MaOTB. Cjl-fe- 
^OBaTCJiBHo, BB AajTBH'feHiiieMB Hsuoatenin Teopin ropnsoHTajBHaro MaaTHHKa, 

MBI MOHCOMB BO BC-feXB «>OpMyjiaXB HOJIOJKHTB 


sini = « 

H 

cos ^ — 1 . 

SaMtTHMB eme, hto npocTo:^ BepxHKajiBHBiH MaaxHHKB cb x-feMB-aLc ne- 

pionoMB BB 25 coKj^^H^B ^OJIHCCHB 6 bijib-5bi hm^tb rpoMHAHyio A-IHSJ’’. 

noiaraa «==90°, HatAOMB, axo bb 3 tomb cjiyga-fe ? paBno 155,5 MexpaMBl 
Mbi bhahmb, thkemb oSpaaoMB, hto, npn nocpeACXBib ropnsoHTaABHaro 
MaaxHHKa, mojkho ohchb jierKo ocymecxBHXB cencMorpa«>B cb BCCBMa A-iHHHBiaiB 

COdCTBCHEBIMB HCpiOAOMB KOJIcSanit. 

PaacsioxpHMB xenepB ABnaceHie ropHSOHTajiBHaro MaaxiiHKa bb tomb cjiy- 
Ha/fe, KorAa noxBa EcnBiTBiBaexB CM'feuienia, napajiJiejiBHBia och x. 

BejiHHHiiy 3 Toro CM-femenia mbi o 5 o 3 HaMHMB aepesB jr, rAife x cctb h'^ko- 
Topaa oyimnia bpcmchh 

= (14) 

CM'fciiieHia, napajiJiejiBHBia ochmb ^/-obb h -s^-obb, h 6 BJiiaioTB, kekb mbi 
paHBine BHA'iiJiH, na nojroJKeiiie paBHOBficia MaaTHHKa. 

Bosbmcmb APyryio cncxoMy npaMoyroAbiiBixB KOopAHHaxHBixB occh vj, c, 
ceasaunyw co mmamueoMZ ManmnuKa h coBnaAaiomyiocBCHCTeMOHOcenir, «/, 
KOTAa noHBa, na Koxopon noKOHxca MaaxHHKB, nenoABHJKna. KoopAHiiaTHBia 
OCH Xj «/, Z MBI npHHHMaCMB HenodeUOtCHUMU BB njlOCXpaHCTB'fe H OTHOCHXeJIbHO 
HHXB-TO MBI H OnpeA^AaCMB ABHBKenie nOHBBI. 

KorAa BJteMCHTB scmhoh noBepxnocxpi nepcMtcxHTca na Be-aniHey £c, to 
na Ty-JKG BCjniTOHy nepcMtcTHTca h bccb MaaTiiHKB co nixaTHBOMB h koopah- 
uaxEBia OCH v], *C. To, hto mbi mojkcmb HenocpeACTBenrio naGjiiOAaTB, 3 to 
TOABKO omHocumejvbuoe ABHHtenie ropHsoiiTaABiiaro MaaxnHKa no oxHOineniio 

KB OCHMB y], 'C. 
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B-l MOMenTb cABHra, cooTB^fcTCTByiomee ycKopeHie ABOJKeHia no>iBBi 6 v- 

' ■ cc /f . ^ 

^ 3 MaflTHHK'L, BCJ'^ACTBie HIiepi];iH, He HBM'feHHTt, BIj nepBBIH 
TwoMeHTi,, CBoero nojoxKeHia bt, npocxpaacTB^. XaKHM'B o 6 pa 30 M%, npH BHesan- 
HOMX, cABHP'fe BnpaBo, MaaxHHKB OXKJIOHHTCH, HO oxHomeHiio KTb mxaTHBy, 
BJi^BO. PaacMaxpHBaH ABHJKeflie MaaxHHKa oxHocHxejTBHO nepeHocmtxz oceu vj, 
xaKoe ycKopeHi© ABnaceHia Been CHcxeMBi BnpaBO SyAexB paBHOCHJiBHO xoiviy, 
KaKi. 6yjiTO Kx» Macc^ m 6hiia.’6bi npiijioajeHa, CHJia HHepii,iH mx'\ iianpaBjieH- 
Haa BB exopoHy OTpHii;axejBHBix'B x-oBh. Bboah axy, xaRi) nasBiBaeMyio, 06 "- 
^ammj'nepenoGuy'H) cH^y, mbi Moaieaix. yate iipaMO npMaraxB Hamy ocHOBiiyio 
xeopeky MexaHHKH, KacaxejiBHo Bpapi.eHia xfl?Kejraro TBepAaro x'ijra okojto h'£- 
KoxopoH nenoABHacHOH och (^of)Myjia (4)), kx, cjiyHaio ropHSOHxajiBHaro Maax- 
HHKa Ha ABHHtymeHca nOACxaBK^. 

Ecjth MaaTHHKX> oiKJiOHeHXij BT* AaiiHBiii MOMeHXB, EayrojiBi Of TO HanpaB- 
Jieme hjockocxh, npoxoAsmei yepeax* ocb BpameHia ii waccy m, cocxasHxx. 
yrojrx> 0 -+- co ct ujiockoctbk) paBHOBicia iviaaxHHKa ^0^/. 

Ohm HHepaiH mx A'fencxByexx. bx> uanpaejieHiH oxpHixaxejiBHBixB x-obt, 

(gcjih X ^ 0)j a noxofliy npo9Kn,ia axon chjbi Ha iianpaBieHie^ nepneBABKy" 
Jiapaoe kx. njieay r, dy^exx 

ma/"cos(6 H- (o), 

a cooTB'ixcxByiomifi MOMeaxi. 

— wrcos(0 H- 

BeiHqHHa x oAnnaKOBa ajih bc^xb xoxeKx. AaHnaro xBepAaro x'J&jia. 
TaKHMx, o6pa.30MX), kx» MOMenxy chjibi xaateexH npncoeAHHHxca eme mo- 
MeaxXi CHJBI HHepaia, CJlJ§A0BaTeJIBHO, HOJHIBIH MOMBHXX) Befexxj A'feHCTByK)HI,HXX> 
CMX. 6 yAeTTb (cm. «&opMyjiy ( 8 )) 


30? = — Smr sin (0 - 1 - w) — x"' Smr cos (0 -t- co). 
OxciOAa, iipHHBMaa bo BKHManie, axo 


6 yAeMx> hm^tb 


S??zr cos CO = Mtq 
S mr sin CO = 0, 

SO? = — sin Q — x' Mr^ cos 0. 
OrpaHHXHBaacB MajiBiMH yoaMH OTOOHema 0, to eexB, nojiaraa 


sin 0 = 0 
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H . 

COS 0 == 1 , 

H noACTaBJiflfl HafiAGHHoe BBipameHie bts ochobhjk) <E»opMyjiy (4), Giy^iieM'fc, 

npHHHMan ein,e bo BHHMame cooTHomeme (10), hmItb 

0"-t-^-O-t-^'==O (15) 

TaKoBO AH^&^&epeHpiajiBHoe ypaBHOHie oxHOCHTejiBHaro ABHHseHifl Maai- 
HHKa, npn najinqin CM^fememt ho^bbi napajrjiejiBHo och aj-OB-B h npn OTcyxeTBin 
saxyxaHiH. 

PascMOTpHM'B xenepB BJiiaaie BpameiiiiS na iioxoaKeme paBHOB-feeia h na 
ABHateeie ropnsoHxajiBHaro MaaxHHKa. 

Bpamenie okojio och aj-oBi. (9) ne BjiaeT-B na noxoaceBie paBHOB-feciB 
MaBTHHKa. 

IlocMOxpHMX), BTO BBiaoBCT-B He6ojiBmoe Bpamenie 4* okojio och ^^-obb. 
9x0 Bpamenie cooTB'fcxcxByexTb naKJioiiy noBepxHOCXH3eMJiHHaTOX'B~aceyrojnb4 
BTb cxopotiy OCH a;-oBx», CorjiacHo ycxoBiro, mbi 6yAeM'B cbhxbxb 4 noxoacHxejiB- 
HBiMi), Kor^a noBcpxHOcxB aoMJiH, Bnpaeo oxx) hjicckocth: onycKaexcH, a 

CJi'feBa noABHMaexca, 

Mbi npeAHOJOHCHMx*, axo BCiiKia Apyria ABHJiieHia noHBBi oxcyxcxByioTB, 
a xxo xojiBKO noBepxHocxB seMjiH iiaitJiOHHJiacb ea yroAii 4- 

OxTb 3Toro Bpamenifl okojio och y-QWh MaaxHHK'B HSM'jbHHTx. CBoe hojobko- 
Hie paBHOB'fecia no oxnomemio kx. inxaxHBy h otkjiohhtch na H'iKOTopBifi yroxx. a, 
KOTopBiH H naAJrejKHTX. xenepb onpoA'JiJiHXB. 

npH 3T0]VIX> BBIBOA'fe, MBI npeAHOAOXCHM'B, «3T0 « H 4 OHGH.B MaJIBI H, COOT- 
BtTCXBGHHO aXOMy, OT6pOCHMX> BC^fe HJieHBr BBTCIliarO nopHAKa. 

OdpaxHMCH KTb ^lepxeacy 94. 

IIpH Bpainemn okojio och y~OBXj, ocb Bpameiiin RiaaxHHKa nepeM’fecxHXCH 
H3X. P BX» P', npHHeMTb AByrpaHHBiH yrojiT, FAJP' h 6yAeTX> paseH-B yr^y 4, a 

Ayra ^P~^' = 90 — 

Hai, axeMCHTapHaro c<&epHHecKaro xpeyroxBHHKa TAP' HM'feeMx, 

PP^ =: 4 . cos « = 4* 

06o3Ha’3HBx> Aax-fee yroxx. PZP' nepesij p, iioxynHM'B hs'b axeMeHTapiiaro 
xpeyrojiBHHKa PZP' 

PP' =z= p sin i — ^i. 
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"^iepT. 94- 

2 



N 

CpaBHHBaa sth abb BbipaateHin HaSAenn,, bto 


P=-t (16) 

«oa£,moro Kpyra P'Z cooxBfecTByeTi, mockocth, npoxoAame# 
HOBoe nojoacenie och Bpamema h aepesa. HanpaBaeme oxatca, t -e 

BTO CyABTi. BOBaa naocKOCTB paBHOBicia ropnaoHTaaBHaro MaBTHHKa. 

MaaTHHKx. OTKaoaaTca oxi. cBoero 
npeatHHro nojoatema paBHOB'fecia na yrojTb a = SS 

BiBHay MaaociH <l/np, MBiMoaseMx,, bx BepBOMx npaBaeateHiH, BoaoatHXB 
BX, BaeMeBxapHOMx, c«epHaecKOMX. xpeyroaBaHK* ^ = Toraa 

a == p sin (90 -i- i)= p cos i = 

noACTaBJraa axy BejrnqHHy b-b ^opiayjry (16), nojryqnMT, OKOHqaTCjr&HO 
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Sra «j»opMyjia noKasBiBaeTi., qxo, npir Majitixt SHaqeHiHxi, yrjia naKxoHa 
OCH BpameHia MaHXHHKa i, x.-e. npn j^jihhhbix-b nepiojaxx, T, ropnsoHxajiBHbiH 

MaaxHHKTb BBJiHeTCH HpcBBLixaHHO qyBCXBHxejiBHBiMTb npH^opoMx. BX» OTHOmeHiH 

perncxpauin HaKxoHOBx* bo^bbi hjht, qxo xo-ace cawoe, bx» oxHomeHin HSM-feHeHia 
HanpaBxeHifl oxB'fecHon JiBHiu. 

Bo3BMeMx>, ajh npHM^fepa, pan-fee BBiBe^eHaoe Bnaxenie i = 0°2' 39''2. 

Bx> aficojiioxHOir M-fep-fe 

^“ 1295 ’ 

ci-J&^iiOBaxexBHO, 

a== 1295 . 4 ;. 

IIpeA'feJiBHyK) xoqROCxB onpeA'fejrema yrja oxB^oHenia ropHSOHTaJiBHaro 
MaaxHHKa oxx> noxoaceHia pasHOB-fecifl, npa npHiwfeHeHiH npaworo onxHxecKaro 
cnocoda perncxpapin, mbi onpeA'feJTMH paHBine, npHMtpHo, bx, 

TaKHMX. oCpasoMX,, ^pe;^'feJrBHyH) xoqsocxB npn onpeA'i JreniB yrjia naKxoHa 

nOXBBI 4^ HJH B 3 M']^H 6 Hia BanpaBX6HiH OTB'fcCHOfi JIUHin MBI M 03 KeMX> npHHHXB 

2 ^ 

paBHOt MH, npEM-fepeo, 0,002''. 

9 x0 ^HCJio HarxHAHO noKa3BiBaexx» naMX. rpoMaAHyio qyBCXBHxexBHocxB 
ropHBOHxajiBHaro MaaxHHKa, Ybb j[HqHBx> co^cxbchhbih: nepioAx> KOjreSaHin Maax- 
HHKa, jierKO AOCXHrnyxB eme 66xBuieH xobhocxh HaSjjiOAeHiH. H.BX, axoro bhaho, 
qxo ropHBOHxajiBHBm MaaximKx> aBjiaexca qpeBBBiqaiiHO noAXOAflm;BM'B npnCo- 
poMXj ax^ 3 H3CxfeA0BaHia AG^^opMapifi 3eMJin noATb BAiaHieMX> xyHHO-coxrieqHaro 
npHTaaceHia. 

nocMoxpHMX> xenepB, KaKoe BjriaHie HM^feexx, HaKJOiix, no^BBi 4; Ha ypaB- 
Hesie deuotceuisi ropnaoHxajiBHaro MaaxHHKa. 

HaKJOHB 4 ^ H3M'i&Haexx> nojiooiceniej^aoHOQYbcisi MaaxHHKa, nepcBOAH xoHKy 15 
-^0 'iGpx. 94), HO caMx>.no ceS^fe ohb ee coo5ii];aexx> HHKaKoro ycKopema 
ABHHteHiK) MaaxHHKa. 

UpeAnojiOHiHMXi xeriepB, qxo MaaTHUKB oxKJiorieiiB oxx» cBoero Hosaro no- 
jOHteHia paBHOBicifl na yroAx. B^ = 0^. 

To, Hxo MBI HenocpeAexBCHHO HaSxiOAaeMx., axo yroxx> 6 = BB^ . 
Cx'liAOBaxejiBHO „ 

0^ = 0 — a (18) 

^jia BBixHCjreHia MOMOHxa ciobi tjukocxh, A'^iicxByiomeH na npoHSBOJiBHyio 
Maccy m bx» xoxK'fe Jf, mbi mojkomi. iienocpeACXBermo npuM'fcHHXB x'fe-3Ke caMBia 
pascyatAGHiH h ^opMyjiBi, hto h panBrae, no xojibko, BM'fecxo xoro, hxoSbi 5paxB 
oxMOHeHifl 0 oxx> nepBOHanajiBriaro iioJioJKeHifl paBHOB'fecia, mbi aoajkhbi 5paxB 
oxHAOHenia 0^ ox-b uoemo noxoatenia paBooB'fecia. 



To^/^a paBH0AMcTByI6I^ii^ ghjibi T/iJKecTH ^yAex'i' 

— siu (0j -I- ct>), 

a MOMeHT-B CHJIBI HHep^iH, npH iiajiH^iH cMtmeHifl, napawejiBHO och oj-obb, 
rip npeatHeMy, . 

— a:"Smr cos(9 -H-co), 

nojiHaro MOMeHTa HaHAewB, KaKB h paHtme, 

SJJJ _ — __ 

HIH, SaM-feHAH aAte Gj COOTB'£TCTByEOI^m BBipaJKenieMB USB <I>OpMyjIBI (18), 
nojryTOMB jtJia ji'H*®^'epeHu;iajii)Haro ypaBHeniH ^TBnateHiH MaaxHHKa CJl'feJ^yH)IIl;ee 
BLipaaieHie: ^ 

^ e''-Hfv(6 — «)-K.^'= ■ ; 

HpnanMan eme bo BEHMaHie cooTnomoHie (17), mbi mojkgmb npeacxaBHTB 
ripBAWymee ypaBHeme BB cji'&ji;yioin.eMB bhaI^: 

.( 20 ) 

PaSCMOXpHMB CmG, KEKOG BJliflHie Ha ABHJKeili© MaaXHEKa HM'i&eXB Bpa- 
menie hoebbi okojio BepxHKajibHOH och yroJiB noBopoxa mbi oSoBHaEHMB 
EepesB npHEOMB, coraacHoycaoBiio, mbi PyaewB caiixaxB y nojioatHxejiBUBiMB, 
KoxAa, CMOxpa baojboch^-obb kb iianajiy KoopAHHaxB, BpamoHio coBGpuiaGxcfl 
BB HanpaBJieHiH ABHiKeHia xacoBOH cxp'fejKn. 

yrjtOBaa CKopocxB BpauxeiiiE Bcero npHdopa co nixaxHBOMB okojio och ^-obb 
eyAoxB -g = yj, a yrjiOBoe ycKopeeie ^ = yj. 

KaKaa HH^yaB xoHKa, HaxoAamaHCE bb pascxoBHin r oxb och Bpameiiia 
MaaxHHKa, hih, hxo xo-Hte caMoe, bb BHAy mejocxh yrjia naKJioHa oxb 
OCH ^f-OBB, GyAOTB HM'fexB jiuueuHoe ycKo^euie Ty^'. 3xo ycKopoHie HanpasjieHO, 
AJia JiioSoH XOEKH Jf, BcexAa nepneHAHKyjiapHO kb njeny V. 

HsynaH oMHocuwi 6 A‘bH 06 ABHJKeHiG MaaxHHKa, no oxHonieHiK) kb ncpo- 

HOCHBIMB KOOpAHHaXHBIMB OCEMB 7), MBI AOJIJKHBI BBOCXH HOByiO CHJiy 
HHepi^iH mryf. 

3x0 PyAexB xaKB HasBiBaeMaa o^awMo -OT05opomHa.a cHJia. Momohxb 
axoH CHJIBI A*ia MaccBi w Sjagxb 
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CHJra 9Ta nanpaBJieHa bt. CTOpOHj BospacTaEoni.HX'i) yrjpBi) 6 (nps >► 0). 
TaKB KaK'B oaho h xo-BEte AJJa BC'fext xo'ieKB MaaxHHKa, to noJiHMfi: Ao6a- 

BOTOblH MOMeHTB aXOH CHAbl HHepi],iE[ SjAeTlj 

Hmr^ = K. y", 

IIpHcoeAHHHBi* axy BOJiHHHHy KB paH-fee BbiBeAGHHOMy Bbipaacemio mo- 
Menxa SW, h, noACxaBHBB cooxB'fexcxByioinyio BejtHaHHy bb ocHOBnyio <&opMyjiy (4), 
noiyHBMB . 

= ...( 21 ) 

npH npeAbiAyiii.HXB BbiBOAaxB n pascyjKAOiiiaxB mli bobcg ho npHHHMajM 

BO BHHMaHie T'fe OC 06 bIH CHJIbl, KOTOpblB COripOTHBlfllOXCH ABUKeHlK) MaJIXHHKa, 

KaKB, HanpHM-fcpB, xpeilie h np.; hxb cJiifeAyeTB xeriepb yaecxb h bbocth bb 
o6Ei,ee BbipaateHie MOMenxa 9)?. 

He bxoah ^JiHaee bb pascMoxp'iHie npnpoABi bxhxb cmb, mbi CyACMB 
Dpocxo eBHTaxB, axo cooTB'fexcTByioin.iH: mqmghtb nponopii;ioHaJ[enB yrjroBoi 

d/Q f 

CKOpOCTH ABHBKeHiB MaflTHHKa ^ = 0', HoCJI'feAHee yCJOBie, KaKB mm BHA'^M 
paHBine, cxporo BBinojiHaexcH npH iipHM'^iieiiiii MariiHXHaro saxyxaHia. TaKXi 
KaKB 8TH CBJIBI BCeXAa npOTHBOA'feHCTByiOTB ABHIKeHitO MaflTHHKa, TO MOMeHXX> 
HXB GyAexB oxpHii.aTejiBHb]ii, a, CA'feAOBaxejiBHO, bb ji'feBOHHacxHypaBHeHia (21) 

COOTB'fcxCXBeHIIblH HJieHB BOHAeXB CO BHaKOMB (-I-). 

06o3iiaflHBB cooTBfeTCTByiomiH Koe<i>€>HU,ieHXB iipn 0' qepesB 2e, rA'fe e 
HaabiBaexcH nocmommou samyxauin, rrojyHHMB CJiljAy ioiii.ee OKOHnaxeAbHoe 
oSipee AH^C'^f'epeHHiaABooe ypaeiieiiie ABHaceiiiH ropHSoirraABHaro MaaTiiHua: 

r-H- 2.0'-.- 0 £f|) = x", (22) 

PA'S 

= ^ ( 23 ) 

<i>opMyAa (22) iiOKasbiBaexB, hto Ha AHHJKenie ropHBOHxaABHaro Maax- 
HHKa, ycxaHOBAennaro bb nepBOMB BepxHKaA'fe, baiaiotb xpn oxeMeHxa ABHaEcenin 
noHBbi, aHMeuHo: BO-nepBBiXB, cM-fememe napaAjeABHde ocn £c-obb, BO-BxopbixB, 
BpameHie okoao och ^/-obb h, Bi^-xpexBHXB, Bpaiiiienie okoio och ;Sf-OBB. 

IIocA'feAHee Bpameme ajih AaJiBunxB seMAeTpacenifi mbi mohcgmb hoaojkhxb • 
paBHBiMB HyAH) H BOBcc HG paacMaxpHBaxB. 

TaKHMB odpaaoMB, mbi bhahmb, hto ABHiKenie ropnaoHTaAbiiaro MaaxHni«i 
saBHCHTB, Booeme roBopfl, ne otaImbho otb x' hah 4^, ho otb ocoM^imamu 
3THXB BeAHHHHB x" y\). 

0" -h- 2t0' -t- n^Q-+-~ (a/' — g’\>) = 0 ( 24 ) 
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Cji^;i;oBaTeJii.Ho, cxporo roBopa, oabh'b ropHSOHTajiBHBit MaHTunKi* ne 
^taeTB ern;e BosMoacHOcra BsyaaTB ropHSOHTajiBHBiH cM'feineHia noaBBi, HeaaeH- 

CHMO OT-B HaKJOHOBB, TBEB KaKB A'^HCTBHTeJIBHOe ^tBHateHie MaflTHHKa OSjCJIOB- 

jiHBaeTCfl Bcer^a coBOKjnHBiMB A'^acTBieinB oSohx-b bthxb tBaKTopoBB, ho, 
TaKB KaKB A-aa AaxBHHXB seMjeTpaceHia aaKjroHBi iiohbbi, ^aaro^apa SojBinoft 

A-JHH'fe nOBepXHOCTHBIXB CeHCMHaeCKHXB BOJIHB, KaKB MbI paHBine BHA'fejia, 
coBepmcHHO HnaxoatHBi, to, bb orpoMHoaiB 6 oiLmHHCTB'fc cjyqaeBB, mbi MoaceMB 
BJiianieMB HaocHOBB coBepmenao npeneSpegB h npHBecTH, TaKHMB o 5 pa 30 MB, 
oCHOBHoe AH<E»«?>epeHii;iajiLHoe ypaBHeaie AaaJKenia MaaTHHKa kb cj’i&Ayioiu.et 
npoCTOH, KaHOHHaecKOH ^^opM-fe: 

e"-i^ 2 £ 0 '-t- »i 2 e-t-^'==o ( 25 ) 

Bb 3T0MB cjyaa'i ropHSOHTajtHBif MaaTHHKB MoaceTB cjyatHTB yate 
HCKjHoanrejfBHO aih nscjri&AOBaHia CM'£in;eHiH noaBLi, napajrxejiBHBiXB och iJ;-OBB. 
^pyrot TaKot MaaTHHKB, ycraHOBieHHbifi bb MepHAiaafe, AaCTB BosMoasHOCTb 
HBCJrfeAOBaTb CM'femeaia noaBw, napaiJiejibHbia och ^/-obb. OjcfcAOBaxeAbHO, Aaa 
ropiTBOHTaJIbHblXB MaaTHHKa, yCTaHOB.!ieHHbIXB HOAB npHMblMB yrJOMB Apyr'b 
KB Apyry, AaioxB BOSMOsKHOcrb BcecxopoHHe nayaHTb ropHHOiixajrbHbia CMt- 
mema noaBbi npH oxAajieHHbixB aeMJiexpaceHiaxB. 

ypaBHeaie ( 25 ) h nocjiyacHTB HaniB ocHOBanieMB A-^a AaAbii’feftiuHXB bbi- 
BOAOBB H SaKAIOaeHiH. 


2 . 


HacjfitAOBaHie coScTBeHHaro /iBMmeHia MaaTHHKa. 

IIpeAnoiEoatHMB xenepb, aTO noBepxHocxB somjih HaxoAHxca bb iioKO-fe* 
BB 3 T 0 MB cjiyaa’i x' = 0 . ’ 

ToTAa AH^^epeamajiBHoe ypasHeme co6cmeeHHaio donofceuin MaaxHHKa 

npeAcxaBHTCH bb cji'fcAyiomeMB BHA-fe: 


^ SsS — I— 6 = o.- ^ 2 6 ) 

£ H cyiB AH'S xapaKxepHbia nocToanHbia npHSopa. 

Am ropHSOHxaAbHaro MaaxHHKa BeraaHHa nocxoanHOH onpoA-fejiaeTca 
^opMyAOH ( 23 ) = a A^a npocxoro BepxHKajibHaro MaaxHHKa, cb ropn- 
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soHTaJBHOH ocBH) Bpamema, = TaKHMTb odpasoMi,, ypaBneHie (26) o6hh- 
Mae-rt; b^b* tymaodTH, co6o£o reopiio co6cTBeHHaro pfiETRemn o5ohx'b thhob-b 
M aaTHHKOB'B. 

ypaBHCHie ( 26 ) npeACTaBJiaeT-B cofi^oio npocToe JiHHetHoe AH«><&epeH- 
plajiBHoe ypaBHenie BToporo nopaAKa ct. nocToaHHBiMH Koe<E>«>Hii.ieHTaMH. 

^Jta HHTerpHpoBaHifl TaKOBoro nojaraew-B, corjiacHO HSBicTHOMy npiewy, 


TopAa 


n 


6 = 6— 

0' = __a6-“* 
0"=-i-a2 6-“*, 


IIoACTaBJiaa bth BejraaHHBi b-b ypaBHenie (26), nojyqHM'B cji'feAyioipee 
KBaApaTHoe ypaBHenie: 

— 2£a = 0. 

3to ypasHeHie HM-feerB Asa KopHa h a^. 

aj = -1- £ -1- V £® — I 

H > (27) 

= -I- £ — y' £^ — I 

ToPAa c6miu BHxerpaji’B ypasneHia ( 26 ) npeACTaBHTca bb cji'^Ayioin.eM'B 

BHA'fe : 

0 = • ( 28 ) 

PA'S H cyxB AB^fe coeepmeuHO npouseoMHun nocToasHBia HHTerpHpoBaHia, 
oSycjioBjiHBaeMBifl naaajiBHBiMH ycJiOBiaMH ABHJKeHia, T.-e. siiaaeBiaMH: 6 h G' 
npH ^ = 0, 

Bb cnpaBeAJBBOCTH ^‘opMyjiBi (28) mojkho yS'feAHTBCH HenocpeACTseEHOH 
noACTaHOBKOiS BBipaatenia G bb ypaBHeHie (26). 

Sa'^cb HaAO, OAHaKo, paBJinaaTB ABa cjiyaaa. 

I-wu CAyHaHi £ >> n. 

ToPAa ocj H oc^ o6a semecTBenaBi n iioJoatHTeiBiiBi, apHaeMB 

IIOJIOJKHMB, ETO npH t = 0, MaaTHHKB 6 b 1JIB BB IIOKO'fe H ETO BB BTOTB 
MOMenTB MaaTHHKy AaHB TOJPieKB, coo6m,HBmiH ewiy iiaqajiBHyio yrjroByio cko- 

pOCTB 0/. 
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TaKi. KaKi. 

. , . . . .... .(29) 

TO, flJTfl onpeAfeeHifl nocTOHHHbixij h A^, mbi 6yji,eivnb hm^tb cJi'feAjioni.ifl 
ABa cooTHomeHia: 

O — A^-t-A^ 

H 


OTKy^ia naxoAHMB 


— d/^aCj^A^-i-tx^A^, 



^ 6o' 

1 tti — ag 



Cji'fcAOBaTejBHO, 

6 = ( 30 ) 

TaKOBO 6yji,eTb, b'b aTOMTb cayaat, ypasHeHie ^iBHaeeHifl MasTHHKa. 

TaKi. KaK-L aj>a 2 , to BTopofi TJieHTb Bi. cKO^KaxT. y6BiBaeTT>, npHBOspac- 
TaHiH t,. dBiCTp'j&e nepsaro h 0 dy^eTT. ecezda noAOomumeMuo. 

6 5y;^eT’L paBHO 0 npa ^ = 0 h npa ^ = oo. 

Mbi BHjHHMT), TaKHMT. OdpaSOMTj, axo B-B BTOMT) CJiyTa'i ABHJKeHie MaflTHHKa 
6j]ifiTh anepioAHHecKoe. 

TaKoe ABHaieHie npeACTasieHO kphboh Ha npeABiAyD;eM'B aepTeat'fe 75. 
OnpeA'feJiHMT> TenepB MaKCHMaji&Hbm yrojix> oxKJiOHeeia MaaxHHKa 0^ . 
CooTBixcTByiomiH: MomeHTB onpeA'fejiHTCH h3x> ycjroBia 


Cj-iAOBaTejiBHO, 

HJin 

OxcioAa HaxoAHMT. 

1 

= (31) 

w ai — ag o 02 ° Vag/ ^ 

noACTaBHMX> xenepB bto SHaaeHie am b 1) ^opmyjiy (30). 


— e~"“^ -+- *^ = 0 

Kg _ 0. 



305 — 


TorA«. 


6 


m 



— cca Ig 
e 


1 


/^Vl— *3 

Vaa/ 




0 ' . -I“2r 

Vo 


OCjl 

1— 


«a 


MH, OKOHqaTeJdBHO, 


“a 




o» = e„'- 




V «!“■ 


Sra «>opaSiyjia Hw-feexTb o’leHb opHrHHajfBHbifi bha'b. 
PascMOxpHM'b em,e npe;i;£jii>nbiH cjiynaii, Kor^a 


Btottj cJiyiaH cooxB’feTCTByeT'L t^auuufb ane^ioduHUQCwiu. 
Tor;i,a ypaBHeiiie (30) iipHHHMaeTL Heoiipe^'feJieHiibiH; bhai* 
’IroObi H36aBHTbca oxx. HeonpeAifejieHtiocTH, nojrOMKHM'b 


(32) 


ai = a2-+-^, 


20 


CO 
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^ o^eHB MajieHBKaa BejiHHHHa. PaaoBBeMi. bi, aTOMt EpeAnojio®eHia ‘Pop- 
Myjiy (30) H noiOffiHM'B bbtImb bb npe^i.'feji'fe ^=0. 


e = e — g— as# j~2 — 

CJI-lAOBaTeJIBHO, 




Bb npeAM SjAeMB HwiTt 

0 = 6^'je-«^ 


(33) 


Sra #opMjjra noKaatiBaeTB naMB, ^to 6 Bcer^a nojoacHTejiBHO. 9 6yji,eTT3 

paBHo 0 npa t~0 e t~oo, T.-e. a bb 9tomb cayaai ABaateeie MaaraaKa 
CyAGTB Toate anepioAHaecaoe. 

MaKCHMajiBHBia yrojB OTKJoaeeia 0^^^ oapeA'fcJiaTca no xoMy-ace npioMy. 

ycjOBie ^ == 0 AacTB 

til 

BJia 

(34) 

Cji^AOBaTeiBHO, 

e = — 
e 

a 

“ ne (35) 

axa 4.opMyaa OTJinaaeTca 6oiBmoH apocTOToa. axy-ate -Popayjiy Moatao 
noayqHTB a b3b o6iii;aro BBipaaieHia (32). P'^f;meHie axoro BoapocanpeACxaBjiaeTB 
coSoH) BHxepecHyio MaxeMaxanecayio saAaay. 

U-u cjiyuau: z<C.n. 

Bb 3T0MB eayaa-fe aocxoaaHBia a oc^, BXOAan^a bb ^-opMyay (28) 

^yAyxB MHHMBia. ■i' J J' v 

BBGAeMB CJ^§AyH)^^ee o6o3HaaeHie: 



( 36 ) 
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Torfla, Ha ocHOBamH 4>opMyji'i> (27), mhi MoateMTb nojicatHTb 


H 


= e -+- yi 


Kg = e — ye, 
rA-fe 

« = yzri. 


IIoACTaBJiflfl aTH BbipaHceniH Bt o&opwyjiy (28), SyAeMt HM-feTt 

e = [A^ "-i- A 1 • 


n 


Ho, no <E*opMyji'fe Moanpa, 

^.Qg yjJ ^ g|jj 

Y<. * _ gQQ yf ^ g|j^ 

HoACTaBAaa axH BejranHHW, riojiyHHM’B 

6 == 6 “®* [_{Aq -+- Aj) cos y^ -I- (iA^ — iAj) sin y^]. 


(■^2 -^i) ® (^-^2 — ^-^i) cyTB AB'fe coeepmetmo npouaeojihuua nocTOflHHwn, 

KOTOptm MBI MOHCeM'b OSOSHa^HTf. HepeS'b C7j H C/g. 

Tor^a oSiniH HHTerpajnb ypaBHenia (26) npeACTaBHTca b-b c-alfeAyiom.eM'b 

BHA'fe: 

0 = e—^* \_G^ cos y^ -i- sin yi5] (37) 

IIocTOHHHbifl npoHBBOJibHbiH onpGA'feJiaTCH, KaK'B H paHbme, H 3 'b Hanajib- 

HbixT) ycAOBiw ABHHceniH. 

JlerKO y6tAHTbce, hto axo BbipanceHie ajih 0, onpeA'fejraeMoe <&opMyj[ot (3 7), 
A'i&ficTBHTejibHo yAOBjeTBopneTB ypaBneHiio ABHacemn ManxHHKa (ypaBHenie (26)) 
AAH JiioSoro MomeHTa t h npn bchkhxx. anaxcHiaxTb nocxoHHHbix'b G^tsl 
CA'fexaeMx* axy npoB-fepKy. Hax. <c>opMyjrbi (37) HaxoAHMX* 

[ — s.Gj^ cos yf — eOj sin y^ — y^ sin yG^ cos ytj 

HJIH 

6' == [(y Oj — sCi) cos yt -i- ( — zG^ — yG^ sin y^ (38) 

0 =: ^ yCj) sin yi 

— T (t^ 2 — sin yi -I- y ( — sG^ — y<7^) cos yi] 

20 * 



Hjin 
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e" — e ®^[(-2£TC;j-*-(s"-Y')C7ilcosy^H-{(£2_y2)(OH-2£y<7,}smyj5]. . .(39) 

no;tCTaBJifla Tenept BBipaHcenia ^jia 0, & h 0" h3x ^opMyji-B (37), (38) h 
( 39) Bt ypaBHenie (26), mei yBH;^HM 1 ., Bo-nepBEix-E, hto boh^gti, o6ni;iB mho- 
JKHTeJtE Ha KOTOpBIH MOHCHO, CJT'fe^OBaTeJTEHO, COKpaXHTE HOJiyHeHHOe BEI- 

paacenie. 

FpynnHpyH aaTiiMT. BM'fccrf hjfghei, HM^iomiG MHOHtHTGjraMH cos y^ h sin yt 

nojiyHHMx ’ 

[— 2£y C4 -I- (£2 _ y2) o, 2£y a, — 2 £" q -i- w" CJ cos yt 

[(£2 __ ^ 2 ) 2£yq — 2£3 Og — 2£yq -t- q] sin y^ == 0 

n^n 

q £^ y^l cos yt -f- |n® — £® gjj^ 

Ho, TaKT, KaKx, Ha ocHOBamn <i>opMyjiEi ( 36 ), 

y^ = J^2 ^2^ 

TO npoAEwymec ypaBHGHiG eyaerE ToatAecxBGHHO paBHo nyjno npn bchkhxe 
SH aieniaxE t, C^. 

Hacji-feAyeM-E xoncpE coScxbghhog ;^BHaKeHiG ManxHHKa, onpeAtoeMOG 
ypaBHCHiGME ( 37 ). 

OnpGJt’fejTGHia nOCTOHHHEIXE q H npGAnOJIOJKHME OHflXE, HTO 

npH^==0, 

0 = 0 


nOJroiKHBfflH B-B <&OpMya^& (37) t=0^ HaHAOME hto 

G, = 0 . 

Jlfifi onpGA'feJieHifl q oSpaxHMCH ke «>opMyjrfe ( 38 ). 

IlOJrOHtHBIEH BE HGH t R Gj^ paBHElMH HyjIIO, nOJyHHME 

%'==yO^ 


HJIH 
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Tekhmi. oSpaaoMt, ypaBHenie ABBSKenifl MaaTHHKa npeACTaBHTca BTb cj'fe- 
;^yJEOI^eM'B bha'^: 


0 


^ £« SIQ yj5 


(40) 


Hacji'feAyeMi. Tenept ^Jinace xapaKTept axoro ABaaieHia. 

npH if==0, 0 = 0. Ct* yBCJiHaeHieMX 6 Baaaaj'fc BoapacTaenb. IlepBBii 

do 

MaKCHMyMTb ajih 0 HacTyaHTt xorAa, KorAa -^ = 0. CooxB-fexcTByioiiAiH MOMeaxi. 
oSoaaaaHM'B aepesTb 
ypaBHeaie 

= Y ^ ^ sin yi -i- y cos y^] == 0 

AaOTTb 

tgT^ = ~ (41) 

BAH 

t^ = ±aretg^ (42) 


HTaK-B, nepBBiH Kopenb ypaBHenia (41) Aaox-fc hem-b hckombih momcht-b . 
CooTB’fcrcTByiomiH MaKCHMaABHBin yroAB OTKAOHeaia MaaxHHKa o6o3eaaH]Mi'B 
aepesB G^. 

ToxAa 

^*1 sin 


C'h ApyrOH CTOpOHBI, 


sin yf. 


tg yt 


e 


FA'fe 

CA-iAOBaTeABHO, 


^ yi -I- tg2 j 

t“ = 




y‘J ■y'y 2 e2 ■ 

7 F 


: 


.(43) 


sin y^j 


X 

n 


H 






n 


(44) 


PlafiAeMB xenepB BxopoH jviaKCHjviyM'B O^. 

CooTB-feTCTByioinm MOMeeTB odoanaaBM-B aepesB . 

ecTB BTopoS no BOAHanH'^fe KopeaL ypaBoeiiia (41). 

TaereacB n^Koxoparo yr^a BOcnpmiHMaeT'B xy-nce BeAH^Hny, KorAacaMtiH 
yroAB yBeAHHHBaeTca aa tc, cA^fjAOBaxejbiio, 


I 


ik 


TC 



OTcioAa cji-fe^yeTi., ^to 



7 C 


Y 


sin yifg = sin (yf^ it) : 


X 

n 


M 




V — si, 

n 


2 


To^ho TEKate 


n 




Tt 

T 


a yg, 


BooSme 




n T. 

e^ = (— <», 


(45) 






(46) 


Mbi bhahmyij tekhm’b oSpasoMB, qxo MaKCHMajiBHBiH aianjiHTyj^Bi pasMaxoBt 
MaaTHHKa Sy^yTB nonepeM’feHHo to nojiojKHTejiBHBi, to OTpHn;aTejii»HBij npHaeMB 

a6cojiioTHaa BejraaHHa aTHXB aMmiHTyA'B cb TeaenieinB Bpeiweiin nocTenenno 
y 6 BiBaeTB. 


BosbMeMB OTHomenie a^coAwmnuxi eeAuuunz AsyxB KaKHXB-HH6y;i;b 

0 * 


iiocj[':§;iyH)nxBXB MaKcninajitHBixB aiviiiJiHTy/tB, nanp. 

Q/ g I 1 

Tor^a H3B ^opMyxB (45) n (46) 6yAeMB HinfeB 


-Ik « a) 


3 to OTHomeme, KOTopoe mbi oSosHaaHMB aepesB v, ecxB, tekhm-b o 5 pa- 
SOMB, BejiH 3 HHa nocTOHHHaa. 3 Ta BejrnqHHa HasBrnaeTCfl noe^^umenmoMz 
aamyxauin (bb ni^MepKot repMHHOJioriH Bampfungsrerhaltnis). 

Utekb, 



TT S- 

e T 


(47) 


Mbi bhahmb, tekemb oSpasoMB, hto MaKCHMajiBHBm aMnjiHTyABi pasMaxoBB 
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MaflTHHKa ySfciBatoTi. B’BreoMeTpnqecKOHnporpecciH. CooTB’feTCTByiomaa KpHBaa 
aBHaceHia MaaTHHKa npeACTaBJicaa HanpeAE>iflyii]ieM'i.aepTe3K'fe74(cM. CTp. 259). 

Bpena, npoTeKraee Meatfly flByMa nocjr-feflyiomHMH MaKcawyMaMH, na mou-ome 
cmopourb och BpeMeax, 5yfleTi> hojihbim’b nepioflOMt ABHatenia MaaTHHKa. 
05o3HaaHMT> ero aepesB T'. 

HsB «»OpMyJIbI ( 46 ) BHflHO, HTO 

2 ^ = ^ ( 48 ) 

Mbi BHflHMT>, TaKHMTj o 6 pa 30 MT>j aTO KpHEEB flBHateaia rOpH 30 HTaJIbHarO 
MaaTHHKa npeflCTEBJiaeTTb co6oio saTyxEioipyio CHHycoHfl,y ct> nepiofl.OM'B T' . 

Ecjih MaaTaHK-B ne o 5 jiafl.ajnb- 6 i>T HHKaKHMB saTyxaHieMtj to mbi HMifejiH-SBi 


H 


Bb aroMB cjiyaa-fe 


H 


e = 0 


Y = w. 


V— I 



( 49 ) 


To-ecTB, itpHBaa flBHateaia MaaTHHKa 5 BiJia- 6 bi o^BiKHODeHHOH CHHycoHflot 
CB nepioflOMB T=^. 

TaKHMB o6pa30MB, T npeflCTEBJiaeTB co6oio coSctbchebih nepioflB itojie- 
5aHi:K MaaTHHKa npn OTcyTCTBin BcaKaro saTyxama. BejiHHHHa aToro nepiofla 
oSycjraBJiHBaexca tojibko SHaaeHieMB npHseflemioft ajihhbt MaaTHHKa I, BejiHHHHOH 
ycKopenia chjibi xaiKecTH g h yrjiOMB naKJiOHa och BpamcHia MaaTHHKa i 
(cm. <&opMyjiy ( 23 )). 

Hsb «>opMyj[B ( 48 ) H ( 36 ) CJi'feflyeTB, hto 

T' > T, 

To-ecTB, CB yBejiHaenieMB saTyxama, yBejiHHHBaeTca h coSctbchhbih nepiofl.B 
KOJiedaHiH MaaTHHKa. 

OSbiKHOBeHHBiH JiorapH 0 MHHecKiH flOKpeMeHTB A nojiyaHTca upaMO h3b 
«i>opMyjBi (47): 

A = Eogjo «? == TC Logio e . . ( 50 ) 

nOCMOTpHMB TenepB, ItaKHMB o6pa30MB MOatHO Onpefl'llJIHTB H3B OHBITa 
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jtfiA xapEKxepHM^ nociosHHEia MasTHiKa & a n, ExoA^mia bi» ocHOBHoe aike*- 
«epeflii^aj&BK)e ypaBHeiie ero ABaacaeifl (#opMyaa (26)). 

Hsi* HaSaiOAeHit mei MOEEteiai* oDpeA'feaaxE, keki. coScTBeeHEm nepioAX* 
KoaeSasiS MaaTHBKa jT', tekb h coOTB’feTCTBjioinii aorapaeMHaecKii Aespe- 
MeHTt A, onpeA'feaaa hsX) onBixa paAi* nocatAyiOiUHxx. MaKciMaiEHEixx, aMnan- 
xyAX. 0^. 

Sflaa T' H A aerao onpeAtoxE n (nan T~ h e. 

Hbb «*opMyax.“ (49) h (43) ca^Ayexx., axo 

, j, 2it 2tc 27r 1 

Oi APyroS CTopoHBi, ^ = T' (cm. topMyjy (48)), a, aaib oopMyati (50), 
(f) = 0OT-^' = O’®3720A^ (61) 


Ca'feAOBaxeaEHO, 


B 



T' 

v'l HK- 0,53720 A2 


( 52 ) 


» = ^ . Vl -I- 0,53720 A* 


( 53 ) 


^TO-ate Kacaexcfl nocxoaHHon e, to ona onpeAtaHxca HenocpeACXBeHHO 
H3X) ^‘opMyabi (50): 


nan 


^ A A 2rc ^ 

'K Log e ^ Tt: Log e " 

£ = 4,6052 


Log e 


I' 


,( 54 ) 


HaSaioAafl T'n A. mojkho, ca'feAOBaxeabHO, aerKOonpeA'feanxEoG'fe nocxoflH- 
HEia H £, a xaKJKe ii T. 


SaMifeHflfl BB BBipaateHin (54) T' cooxB'fexcxByioiii.eH BeaH^HHot naX) <3E»op- 
MyaEi (52), noayxHMx> 


^=4,60624-^ 


_A 

0,53720 A2 


(55) 


Bt utoxTb ynpomema pasanqHEix'E ^E-opMyax. h oSaerxenia AaJitH’lHfflHX'E- 
BEiKaaAOKx, ^n.'feaecooSpasHO bbocxh xenepb yate ca^feAyioiAia hobeih oSosHaxe- 
aia, a HMeaHO 



( 56 > 
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B 


H 


Torjxa 


^3^ 1 — ^2 .... (57) 

7 == Vn^ — e. 2 = n Vl — — n\t. (58) 


^ 7^ Vl — tJl2 

T r-*- [A 


.(59) 


IIoACTaBJiflfl 3Ty nocji'feAaioK) BejiHBHHy Bt <E>opMyjiy (47), nojryqHM'b 


7t- 


Vx- 


(60) 


C-BAPyrOi CTOpOHBI, HSTb <I>OpMyjI'B (53) H (54) CJl'^AyeXTa, HTO 


HJIB 


_e 4,6052 

n 27c 


A 

yi-+- 0,58720 A2 


A == 0,7330 --=^== 

’ yi -4-0,53720 A2 


(61) 


TaKHMT. oSpaaoMB /?, a, CAtAOeaTeibHO, h ne aaBHcaTB bobcc otb 
coScTEGHHaro nepioAa KOAeSaniH MaHTHHKa T', a oSycAOBJiHBaioTCfl hciuiomh- 
TGJiBHO TOAbKO BejiH^HHOH cooTB-feTCTByiornaro JiorapH0MHHecKaro AOKpeMenTa A. 

Bb AajibH'feHmeM'B mbi GyACMB xapaKTepnaoBaTb cnjiy aaxyxaniH ropiiaoH- 
Tajibnaro MaaxnHKa iie BejiaHHuot nocxoBHHOH £, hh BeAwqHiiOH Koe<i><i>P!n,ieHra 
aaTyxaiiia v, hh Aa^Ke BejiHHHiioii AorapnoMHqecKaro AeKpeMeiixa A, no bojih- 
HHHOH Koe4><E>Hii;ieHTa Koxopbifi Mbi, CA'^AOBaxeABHO, H npHMeMB aa M'fepy, 
onpeA^fejiatomyio cxencHb aaxyxaHifl npaeopa. 

USB AaiBHMmaro 5yAexB bhaho, hto Koe^^-npieuxB Koxopbiii mbi 
ycjiOBHO SyAOMB HaaBiBaxb nocmommou samyxaHin, BBAaeTca HaHOojffce xapan- 
xepHOH BOJiHHHHoi, onpeA^fejiflioipeii cxeneiib aaxyxafiiH, KorAa npn^opB naxo- 
AHxca HesAaAeK’fe otb rpaiiHabi aiiepioAH'iHOCxn. 

Bsabb, xaKHMB oSpaaoMB, [a® aa nepeM-tHHyio neaaBHCHMyio, mojkho, iio 
<E» 0pMyjiaMB (57) H (60), BbIHHCJIHTb COOXB^TCTByiOmiH BeJIHHHHBT ll H tCOC^^U- 
meuma aaxyxaHia v. 

^HCJia axH npHBeAeiiBi bb xaCjiHH'fe I oco5aro CCopuHKa ceficMOMexpHne- 
CKHXB Ta6jiHH,B (Seismometrisclie Tabellen), HBAannaro IIoctohhhoh IJ,eiiTpajib- 
HOH CeHCMHxecKOH KoMHcciefi, cocToaipeH npa Hmijepatopckoh AKaAewin 
Hay KB. 

npH p.2= h = 0 H v = l, T.-e. iipHoopB coBC'tMB 6e3B aaxyxaHiH. 

npH fA^ = 0, h~l, Tam» EaKB £=w, h ^;=oo. Bb otomb iiocA'fcAneMB 
cjiyqa'fe npnSopB naxoAHTcn na rpaHHii,fe anepioAHneocxH. 
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IIpH [x® == 0,79, paBHO, npH5jrH3HTeJiBH0, 5. 3 to Ton> Koe^OHi^ieHTT. 
saTyxaHia, KOTopBifi ’same Bcero npEM-feHaeTCH bx repManiH. 

Cij yMeHBineHieM'B p.®, v, KaKB to beaho hsT) tojibko *ito ynoManyTofi 
Ta^jiHUBi I, oaenB 6bictpo BospacTaeTB. HanpBM'fep'B, npn p.® — 0,10, v yme 
paBHo 12400. 3x0 yjKe rpoMaAHBifi Koe4‘<i>HmeHT'B saxyxaHiH, npn KoxopoM'B 
MaaTHHKTj, no cbohmx. CBOHCTBaMB, BecBMa Riajo oTXKraaexca ott^ BnojrH'fe ane- 
pioABaecKaro npndopa. 

Bb saKJTioaeHie nocMOTpHM-B, bo axo oSpaxHTca ypaBaenie ABHaceHia Ma- 
axHHKa, xapaKxepHsyeMoe <i>opMyjiOH (40), Kor^a MaaTanKB naxoAHTca KaKB 
pasB Ha rpaHHH.'fe anepioAnaeocTH, T.-e. KorAa 

p:®=:0, 

z — n 

H 

Y = 0. 

<i>op)viyjia (40) npHHHMaeTB bb btomb CAyaa-fe HeoiipeA’feJieHBiH bhab Jlsn 
HCKJHoaenia 3 to:h iieonpeA'feAeHHOCTH paajioatHMB siny^ bb paAB no cxene- 
HaMB y35 h sax-feMB nepeHAeMB kb npeA'feJiy y = 0. 

= T [t" — T *'] = « — 5- T* 

HxaKB, BB npeA'feJi'fe, na rpaaHn.'fe anepioAHasocTH, 

e = 0/^.e-«« (62) 

Mbi noAyaHjiii, xaKHMB oSpasoRiB, xo-ate caMoe ypaBHeale (SB), Koxopoe 
MBi BBiBexH paHBrae, hcxoah B3B anepioAnaecKaro ABnaienia npnOopa. 

Mbi bhahmb, xaKHMB oSpasoMB, axo, bb saBHCHMOcxH oxb xoro, SyAexB-JiH s 
CoJFBme HJiH MeHBine n, coScxBeHHoe AB^J^enie MaaxHHKa SyAOXB hxh anepioAH- 
aecKoe, hxh iiepioAnaecKoe cb saxyxanieMB. 

Oeo6eHHO EHxepeceHB h na npaKTHK-fe BaacenB xotb cjiyaan, KorAa Maax- 
HHKB ycxanoBJieHB KaKB pasB sa rpaanny anepioAHanocxH, x.-e. KorAa p,®==0. 

Bb 3T0MB cjiyaa-fe pasHBiH <&opMyjiBij cb kotopbimh mbi Bnoca-feACTBin no- 
SHaKOMHMCfl, npHHHMaiOTB OCOGgHHO OpOCTOH H yAO^HBlH A^H BBiaHCXCHia BHAB, 
a-feMB BB sHaaHxexBHOH ynpoipaeTCH o6pa6oTKa ceficMorpaMMB. 

Ha npaKTHKife, npn nojB30BaHiH paa-te onncaHHBiMH ropHsoHxaxBH&iMB h 
B epTHKaJiBHBiMB ceHCMorpa«»aMH CB MarnHXHLiMB saxyxanieMB h raxBBaHOMe- 



315 


TpnqecKOH perHCTpaii.iet, cji-feAyeTB Bcer;i;a, no BOSMontnocTn, ycTanaBJfHBaTi. 
HXT. cxporo na rpaHEi],y anepioAHnaocTn. 

KaKTb axo npaKTanecKn ocymecTBHTB, mm ysHAHM-i. Bnccjit^CTBin b-b § 3 
rjiaBbi VII. 


§ 3. 

ABHmeHie MaflTHHKa noAi> B/ilHHteM'b ropMSOHTa/ibHbix'b noHBbi. 

HBCJi-fcAOBaHin axoro Bonpoca, o6paxHMCH k-b pan-fee BBiBe^enHOMy 
AH4><^epeHn,iajiBH0My ypaBHeniio ABHatenifl MaaxnnKa (<E>opMyj[a (25)). 


e"-+- 2 £ 0 '-l- 5 ^ 2 Q_^_^^^ 0 ( 25 ) 

FopHBOHxajiBHoe CM-femenie nonBBi cc b-b nanpaBJiemH MepnAiaea ecxB n-fe- 
KOTopaa «»yHKiua ox-b t : 

ct) = f(t) ..(14) 


BosBMeMx. Bxopyio nponsBOAnyio o-r-B or, h nojroJKHM-B 

(6 8) 
(64) 

npeAnojroJKHM-B ^ajiame, nxo £ <C w, x.-e., nxo co^CTBennoe ^BHacenie Ma- 
axHHKa nepioAnaecKoe, ho c-b saxyxanieM-B. 

HHTerpnpoBaHifl JHnenHaro ^tn^«>epeHn;iajiBHaro ypaBnenia BH;i;a «>op- 
Myjibi (64), rjn-fe bi> npaBoii aacxn paBenoxBa cxohx-b ii-feKOxopaa sa^annaa 
«i»yHKi];ia ^(i5), npHMfeHaexca MexoAx. HaM-fenema nocxoaHHBix-B nponsBOjrBHMX-B. 

MexoAx. axoxB aaKJio’qaexca b-b cj['feAyioni;eMB, 

CHanaAa iiOAaraioxTb 0(if) pasHBiM-B hjak). 

TorAa o5iii,iH naxerpaji-B ypaBnenia (64) Moacex-B, Kaa-B mbi paname bh- 
A'feJiH, 6 bixb iipeACxaBAeH-B e-b cji-feAyionAeM-B bhaIi (cm. ■4>opMyjiy (37)): 

6 = e— Ei [( 7 ^ cos jt -t- sin 7 ^], ( 37 ) 


1 n 
-rrX 




TorAa 


6" -H- 2£0' -I- == 


FA-fe Y = -I- Vn^ 


£2, a Cj H cyxB AB'fe nponaBOABHLia nocmonumm. 
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KorAa-ate Bi, npaeoH lacra An^&^epeHpiajBHaro ypaBHeHia (64) ctoht'b 
^ yHKpia TO BBipaatOHie BHAa (37) ho SyAert yate Sojte yAOBAeTBopaTt 
AaneoMy A0®®epeH^iaJBHOMy ypaBHOHiH), ccah toabko h SyAy'o, seAHiH- 
HaMH nOCTOHHHBlMH. Ho MBI MOaOMT. BCe-XaKH HpeACTaBHTfc OSinjiH HHTerpaA'B 
ypaBHOHia (64) BBipaatOHieM'B BHAa <E>opMyABi (37), ocah toabko SyAOMii caa- 
TaxB G^ H G^ He nocxoaHHBiMH, a h'^koxopbimh ^yuKvJisiMu opcMewu/ 1. 

BecB Bonpoct cboahtch, xaKHM'L ofipaBOMii, K% naxoBKAOHiio aTEXt AByx% 
<i‘yHKHiH. 

TaKT, KaKi, xaKHXT. ^.yHKnin ab^, a AH<P<>epeHHiaABHoe ypaBHeHie, koto- 
pOMy OH’fe AOAaCHBl yAOBAeXBOpaXB, OAHO, to MLI MOJKOMI) HaAOHKHTB Ha 3 XH 
<E>yHKii;m oaho AoSaBOHHoe ycAOBie no HameMy BBiSopy. 

BoBBMeMT* xenepB nepsyK) npouBBOAHyFo oxt 9 no BpemeHEr (cm. 4&on- 
MjAy (38)). 

TorAa 

0 = e ^’^[( 7(^2 £(7j)cosy^-i- ( — sCg — yC/j) sin yj^] 

-I- [0/ cos -+- G^ sin yiJ] . 

To ycAOBie, Koxopoe mbi naAaraeMTb Ha <&yHKi];iH G^m (7 nycxB ^yAOXB 
CA-feAyiomee; 

Gj cos y?/ -I- G^ siu y^ = 0 (65) 

B^bmomt. xei^B BTopyio npoHSBOAHyio otb 0 no BpeMena, npHHHMaa bo 
BHHM anie ycAOBie (65) (cm. ^opMyxy (39)). 

TorAa 

|-j__ (£ 2 _ q j COS y^ {(£2— y 2 ) G^ ^ | sin yt] 

-+- [|y cos yt— £ sin yi5) G/— j£ cos yf -+- y sin y^ j G/J. 

noACTaBHBT, xenepB BbipanceHin ajib 9, 0' h 9" bt. AH^^^epeimiaABHoe 
ypaBHOHie (64), h, npHHHMaa bo BHHMaHie, nxo, corAacno npeABiAymeMy, Bct 
BAeHBT COAepiKamie MHOatHXeAHMH G, H C, TO^AeCTBeHHO paBHBl HJAK), xaKT. 
KaK-B 0, npH nocTOHHHBix'B SHaneHiaxT. G, h G^, cctb raxerpaA-B AH^^epen- 
maABHaro ypaBHenia (64), npH ycAOBin <l>(if) = 0 , SyAeMx, hm-^xb 

e [|y cos yt £ sin y^ j G^' — {£ cos yf -+- y sin yiJj G/J = ^ ^ (j5) . . . (6 6) 

<1 

TaKBMi oSpaaoMi, h 3% ypaBBeHiii (65) h (66) onpeAiMTca BHaie- 
Hia O' H G„. 
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Hat «i»opMyjiM (65) BM-feeMi* 

COS v-y ^ 

== r • iy 

^ sm 1 


(67) 


noACTaBHBTj 9Ty BejiHaHHy B-L 4*opMyjiy (66), nojryqHWB 

"**1| r 

— T sin ft ^ ^ ■ — T J ^1 = -4 • <1> (if) 

HJIB 

Cy = - — ^ • sin yf . e®* (i^); 

<E>opMyjia-ace (67) aaeTt 

<72=^. cos yt . ^ {t). 


BaaBT, HeonpeA'fejteHHBie neTerpajM ottb aTHXTb BBipaiKeHin, h odosHaaHB'B 
aepesB Fj 0 Fg Ast nocmoamiiUM, npoHaBajBBBia, isaiyiM’B 

= Fj^ — — f e^* sin yt . <I> it) dt 
y J 

O2 == Fg -I- Y J cos yt . <1> (j5) dt. 

TaKHM-B oSpaaoMB <i>yHKii.iH 6\ h HaiiAeHBi. 

nOACTaBHBB 3TH BeJTHqHHBI BB *l>OpMyjiy (37), HaiiAeMB OKOIiaaTCJIBHO 

0 = e— ®^ [Fj cos yt -+- ly sin yf] 

Y e— — cos yt J c®* sin yt . ^{t) sinyiJ J «3®« cosy^ . ^it)dt ^ . . .(68) 

3x0 BBipaaeenie npeACTaBJuicTB co6oio o6miH HHTerpajnj ^^H<E»«‘epeHri;iaj!B- 
Haro ypaBHeiiiH (64), xanB KaKB Aannoe anaaenie 0 emy yAOBJicTBopaeTB, h, 
KpOM'fe TOrO, BBipaJKCHie AJIH 0 COAepHCHTB BB CeS'^lj AB-fe npOHSBOJIBHBIfl nOCTOHH- 
HBifl Fj H Fg, KOTopBia onpeA'feJiaioTca naB naaajiBtiBixB ycjOBifi ABnaseHia. 

Bb 3T0MB BBipaaceHiH AJrn 0 «»yHKnia <E>(0 hah fit) (cm. «>opMyABi (63) 
H (14)) coBcpineaHO npoHaBOAbnaa. 

PaacMOxpHMB xenepB aacxHBiH CAjaai ia]^MOHuneGKa%o demtccHiM. nouou. 

CorjiacHO axoMy, hoaojehivib 

£c=:a7^sin(2?«-i-8), (69) 

TA'i^ ecTB MaKCHMaABnaa aMriAnxyAa cMfemenia noxBBi, a S HaaaABnaa «s»a3a. 
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CooTB'fexcTByioiii.iH nepioAx» cencMH^ecKofi bojibw 


^ ___ 271 

-^p p 


(70) 


Hst ypaBHema (69) Haxo;^HM'B 




ff 




a, cj'feAOBaTejrtHO, corjiacHO o^oBHaqemio (63), 

A 

^ sin (,3^ -f- 8). 


(71) 


H 


OcHOBHoe AH<E>‘*’epeHpiajibHoe ypasHeHie ABHHteHiH MaaTHHKa npeACxaBHXCH 
BX> 3TOMT. cjiy’qa'fe bx> cji’feAyiomeMT. BHA-fe: 

e"_l_2£0;-^-l^2 0 = ^sin(i9^-^-8) (72) 

BBeAeinx. xenepB, ^Jia coKpamenia nacBMa, cji^Ayiomia o5o3HaaeHia: 


(73) 


M 


= a 

^!(-»-S==P _ 


= J sin a . sin ^dt t (74) 

/Sg =: J fis* cos a . sin p (75) 


Toto, na ocHOBaniH <E>opMyjibi (68), o5in,iH HHxerpajXj ypaBHOHifl (7 2) 
MoacexT) 5 bixi> npeACTaBJieHx> cJi'feAywmHMB o5pa30Mx>: 

6 = e--e< [Fj cos a -+- Fg sin a] ^ [ — cos a . sin (x , /S^J . . . (7 6) 

* 

OexaexcH xenepB xojtbko Hanxn SHaaenia HExerpajOBB 8^. 


B 


~ 4" J ^ccs (a — p) — cos (a -i- P)] d^ 

Sa = 4-J«‘*[sin(«-*-P) — sin(a — p)]<ii j 


,(77) 
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Ha ocHOBaHiH oSosHaqeHin (73), 


nojiGatHMi. eme 


TorAa 


— (^ = (Y — JP)^ — § 

-I- p = (y -t-p) t -I- 8 . 

Y— I 

Y -t-i? = ^2 I 


a — ^ = 

I 

OC —I— ^ = Q'g ii{ J— 8 J 


(78) 


(79) 


OpH BbiqncjieiiiH h uS'g HaMi> npHAexcH HM-feTb A'feJio ex AsyMa neonpe- 
A'fejieHHbiMH HHTerpajaMH ci'lAyioiii.aro BHAa^ 


= J* cos {qt -I- cr) I 

r i 

— J sin {qt -+- ct) dt j 


(80) 


TA'fe o- ecTb H-^KOTopaa nocToannaa BOJiHHHHa (qp 8 ). 

Cji^AyH oSiBHMx, nsB-fecTHBiMB HpieMaMX nmerpajibHaro ncqHCJteHia, 
jierKO naHTH AJia bthxx AB^ixx neoripeA'feJieHHbixx nnxerpajiOBx cxfeAyiomia 
BbipaJKe.Hia: 


[2 sin (2^ a) - 4 - e cos (2^ a)] 

€t I 

^2 = S.zlt-g2 ( 2 ^ -+- cr) — q cos (qt -+- a)] j 


(81) 


Bx cnpaBOAJiHBOCTH axBxx <i>opMyjix mobkho AcrKo yS'feAHibca nenoepeA- 
cxBOHHbiMx An‘i‘<E*epeimHpoBaHieMx. 

^MexeExe^bHO, 

^1 — iirqr^ [^2 sin {qt -t- a) cos {qt-%-a)-i-q^ cos (qt-t-a) — eq sin {qt-t~ a-)] 

== e®* cos (qt -i~ or) 
n 

^2 — sin (^^ -♦- cr) — eq cos (qt a) eq COS (qt-i-a) ~*~q^ sin {qt -i- ct)] 

= sin (< 2 ^ -HH cr). 
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BoenojibayeMca xenept <&opMyjiaMH (81) jujih onpeA-fejieHia il S^. 
CorjiacHO npcABiAymuMt o6o3HaxeHiaMi>, SyAeMTb hm’^tb: 

^ J* (Sesf COS t — ^)dt — J cos (^ 2 1 -t-Z) dt^ 

= [ pT r- g T a { gt Sin (gt — (B) -H- £ cos — p)) 

.. ® 

— { ^2 sin (a -t- P) -f- £ cos (o£ -+- P) j] 

Sg = -|- [^ j* e®* sin {q^ t-v-Z)dt — j* e®* sin {q^ t — §) dt^ 

= -^[i2Z^{^sm (a-f-p) — g2COs(a-i-[3)| 

~pT^l£sm(a — p) — 2iC0s(a — (3)}]. 

CocxaBHMX) xenepb BBipancenie ^Jia KOMSHHapiH BejHaHHX. 

S' == — cos a . Sj -4- sin oc.S^, 


fixo^amen Bt BbipaHcenie (76). 

S = —cos «. Si sin a . ^2 = Qa gi ^os a sin (a - ^)— £ cos a cos (a — p) 

— £ sin a sin (oc — P) -t- g-j sin a cos (a — P) J 

cos a sin (a -i- (3) -»- £ cos a cos (a -4- p) 

-I- £ sin a sin (a -+- p) — gg sina cos (a -+- P) } J 

= ^- ■ 1 9i S'“ P — ^ <=os P I sin p -H- s cos p }] 


nxB 


S 


o £ f j"— / 

^ Li 




<72 


^2 —I— Q2.^ —i— 0^2^ 


I sin P -4- I 


e2. 




e2. 


9l 


j} cos p] . 


npHBCii.eM’i) xenepB Koex>^Hn,ieHTBi ripn sin p n cos p kt> oanoMy anaiwe- 
EaxejiK). 


S 


^et 


2 (£2-+-2i2|(ea 

gEf 


[{ (2i ^2) 3i ^2 (^1 ^2) ! Sin p -f- £ (g^s __ ^^2) cos p] 

9i-«-g2 [{£"-f-gig3}sinp-f-£(gi — g2)cosp]. 
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Hs-b «»dpMyji'B (78) HM-feeiui. : 




— 9'2= — 2i? 


^ie'2 


— JP^ 


= £2 


-I- — 2yjp 

-+- Y^ -«— 2y2? 


<7i2'2 


OSosHaHHBB npoHSBe^eHie (e^ -h_ (eS o;^Hog 5yKB0H B, h npn- 


HHMan BO BHHMaHie, ITO 


■^y^eMB HM-feTb 


£2 ^2 _ ^2^ ^opMjjry (43)) 


72 = (£2 (£2 _j_ ^ ^^2 ^ 2^2 __ 4 ^ 2 ^2 

= n* hhjp^ -+- 2p^ -f- 4j)® £® = (^i^ — -\~ i2pzf ... (8 2) 

M 

^2 = 75 ®. 

npACTaBHBB BC'fe BTH BejiHTOiiBi BB npeAi>ij^ynj;ee BBipajKeiiie j^Jia S', no- 
JiynHMTb 

S — j ~ [(n^ — p^) sin p — 2jps cos pj (83) 

Tenept yMHOJKHMB n pasA'feJiHMB aro Bbipaatenie ria. V (»^ 2 . — 


H IIOJrOHCnMB 


V{n^ — jrj2j2 _H. (2jjE)2 


n2 — p2 


Tor^a 


T/(n2 — J52J2 _*_ (2236)2 


sin A 


cos A. 


t ff A = 

« ^2 jp2 ’ 


(84) 


(85) 


Ho, corjacHO ^jopMyji'fe (82), npeABiAymiii paAHE^ajiB ecTi> hh^to niioe, 
KOKB Vi?. 

TaKHMB oepasoMB, MbI 6y)l,eMTb HM'tXb 

. — cosa.Sj ^sma.S2 = • sm(p — A). 


21 
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IIOACTaBJifla aTO BEipaaceHie n't «>opMyjiy (76) h sain'feHaa a h p hx-b 3na- 
qeHiflMH H3'L ^opHy^t ( 73 ), nojiyaHMi. oKOHaarejibHo 

0 = [Fj^ cos Fg sin yifj -+- sin {'jgt -+- S — A) (86) 

TaKOBO o6mee Bbipaxtenie aih 6. 

Sxy ^-opMyjiy mohiho en^e npeo^pasoBaTL h npHsecTH bte (Joxfee y;a;o6HMi 
ASH BBinHCjremn bh^x, bbojub nocTOBHHyio saTyxaHia 

j ^2 _ j — ^2 _ j — ^ ^ ^ (cM.«»opMyj!ii>i(57)H(56)) 

Hs-b 3Toro nocJT'feAHflro ypaBHenia BMifeeMT. 


s = nA = nl^l 


( 87 ) 


O^osHaBHBB cofiiCTBeHHBifi nepio^i) KOjre5aHiif Ma/iTHHKa (npH OTcyxcTBiH 
BaTyxania) nepea^ T, r^'fe 




a OTHonieHie nepio^a ceficMHxecKOH bojihbi kt, nepio;iy MaaTHUKa Taepeax* 

dyACMl. HM'feTB 



T 



(88) 


BejHXHHa u nrpaeTx b-b ^aHHon Teopin BecBiaa BaacHyio pojtB. 

^ npHHHMan BO BHHMaHie 9TIT o6o3HaHeHia, npeo^pasyeM'B BBipaJKOHin jDtJtni 

-fil H tg A. 

CorjracHO <s.opMyji'6 (82), dy^eHTb hm^tb 


[(w^— 1)^ 






JS=p*[(l-t-u^y — 4iA^u^] 

y:i = (1 

BEeaeui eme, aaa coKpamema, cafcajiomee o 6 o 3 HaaeHie; 


~ ( 89 ) 
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To^;^a 

VR=p^{l-^yF)yi [K^fiu) (90) 


(91) 

(92) 

H noACTaBHBT. 3 TH BbipajKenifl VjR h a =jpT BTb «**opMyjiy (86), a TaKxae 
npHEHMafl eme bo BHHMaHie, too 

A — (cm. <i»opMyj[y (71)) 

nojiy’iHM'B OKOHHaTejibHO . 

0 = 6“®’^ [r, cos y^-i-raSinYif]-i-^ siii (if — 'r)-»-S L . . ( 9 3 ) 

*-1 ‘ 2 I J I (l_+_„2)y 1_ pL2 f(«) ' 

TaKOBO ypaBHOHie ;^BHHceHifl MaHXHHKa noATb BJiiaHiewi* ropnsoHTajiBHBix'B 
CM'i&in.eEiH noEBBi. 

SA'fecb iiocTOflHHbifl Fj H Fg onpeA'fe.JiHiOTCH hstj iiana.iiLHbix'B ycxoBifi abh- 
BKeniH. 

9to ypaBHOHie noKaBBieaeT'b HaMi,, eto ABnaceeie MaaTHHKa cJiaracTca 
H31. AByX-B aaCTCH. 
nepBaH aacTb 

g— e^ j-p^ cQs yif _|_ Fa sin ’'f i] 

npeACTaBAacT'B co6oio co^cmeemioe demmeuie MaaTHHKa. 

Oho cooTB-feTCTByeTi. saxyxaioEAeH CBHycoHA'fe cte> nepioAOMx. 



Bxopaa qacxb o6ycjiaBJiHBaexca rapMOHnaecKHM'b ABnaceHieM't noaBti. Oea 
npeACxaBjraex'b co6oio npocxyw cnnycoHAy c/h mrbMz-o/ce nepiodoMz hto y 
AaHHoia ceficMHaecKot BOJiHbi, ho MOKAy o6ohmh ABHateniaMH: — MaaxHHKa h 
noEBBi — cym.ecxByex'B H'feKoxopaa pasHocxB ^^aai., x.-e. MaHXHHKT. bts CBOCMt 
ABHJKCHiH BcerAa nifecKOJiBKo aanasABiBaeTT, npoxHB-B cetcMHxecKofi bojihbi, 
XaKTb KaK’B paSHOCTB BpCMeH-B T BCePAa nOJIOJKHTeJBHa. 


C'B Apyrofi CTOpOHbl, ■ 


tff A 


2 — 
P 

— 1 


Vl 




2 u 


HJin 


arctg^l/l— 


noJOHtBB'b eme 


A 


21 * 
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^-feHCTBHTeJItHO, H 3 T, ( 92 ), ( 91 )h ( 84 ) BHAHO, to, KorAa u M-fe- 

HaeTca Bt npejn'fcJiax'i. otb oo ao 0 , A M'^HfleTca npejj.'fejraxTb ot-b 0 tc. 

TaKHMB oSpasoMTb, necMOTpa iia to, aTO ^^BHajenie noaBBi 6 bijio, no npe^- 
noioateHiio, npeBBBiqafiHO npocToe, a iMenno rapMonnaecKoe SesB saTyxania, 
ABHJKenie MaflTHHKa npeACTafejiaeTcn yate ropas^o Sojiie cJicatHBiMB, TaKB KaKB 
OHO cjiaraeTCH hbb AsyxB cHHycoHAT>, o;i.hoh saxyxaion^eH h oahoh npocTon. 
Hbb saniicH Tanoro iipnSopa nejiBBH, cJi-fcAOBaTejiBHO, cpasy BBiA’fejfflTB 

HCKOMOe, HCTHHHOe ABHHCeme nOHBBI. 

Emh-6bi HCTHHHoe ABHaceme dohbbi cooxB'fcTCTBOBaJio-SBi coBOKynnocTH 
paSJmHHBlXB CBHyCOHAB, BanpHM'fep'fc 

f(^)==Sa;^sm(i?^-+-S), 

TA-fe, A-IJI KaatAOH OTA'feJBHoii BOAH&I, ml pasjrnqHBi, to, B-BEHAyToro, hto 

Hame ochobhoo AH^'i*epeHniaj:BHoe ypaBHenie(64) AuueiiHOG, o6oiee HHTerpaJB- 
Hoe BBipasKeHie AJm G npeACTaeHJiocB-^Bi bx cjitAyiomeM-B bha'^' 


e = e-^ [r, cos yi -t- r, sin Tf#] -i- | . . .( 94 ) 


Bt. 3T0t CyMM'fe « BP T THKace paSJUqHBI AAB paSAHHHBIXTb CefiCMHqeCKHXTj 
BOJIHI*. 

3 Ta nocJi'feAHflfl <s>opMyjia (9 4 ) oGaaAaeT'B yate ^ojibuiok) CTerieHBio 

O^mHOCTH. 


^opMyjia (93) Aaex'B HaMt cefiqacx yKasanie iia to, hto hhao CA'feAaxB 

CB MaHTHaKOMT., HTOSbl OHE, HO BOBMOBKHOCTH, npaBHJIBHO nepeAaBaAT> HCTHHHoe 
ABHatenie hohbbi, 

Hcho, hto AJia BTOH HaAO yBeJiHHHTb saxyxaHie npndopa, x.-e. yse- 
jiHHHTB Koe«>4>HH,ieHTB £. ToTAa, CT) BospacxaHieM'B t, nepBBie abh Hiena, coAep- 
aiani,ie MHoatHTejieM'B n saBHcainie ot'b coScxBeHHaro ABHateHia npaSopa, 
Gbicxpo HCHesHyxi), h ocTanexcH tojibko Bxopaa nacTB <E>opMyjiBT, oSycJiaBjrH- 
BaeMaa ABnaieeieMi, caMon hohbbi. 

Bb axoMi. ciyaa'fe ne hhao yace bobcc saSoxHTBca o6t> onpeA'fejieHiH na- 
HajiBEBixE ycJiOBiH ABHateeia h ncKaxB SHaaema I\ h Fg, TaKTE> KaKT> ohh Bce 
paBHO, npn He cahhikomt. MaiBix'B BHaHemax'B t, poBHo HHKaKot poAH ne 
nrpatox'B. 

TorAa MLi SyAeMB npocxo hm^tb 


OC. 


m 


^ {1 — p .2 f [u) 


sin {p(^ — x) -+- 8} 


« « 


.( 95 ) 
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TaK0M’i> oSpasoMTb, MaflTHHK'B sanHnieTTb npocTjK) CHHycoHAy, nepioAi* ko- 
Topoi, TO0HOCTH, paBeHt nepioAy cooTB'txcTByioiii.eH ceicMHqecKoi BOJiHbi. 
SyACTi*, cJi'feAOBaxe.HBHO, Hse-fecTHo. Hst xaKOH kphboh, chabihh cb hga MaKca- 

MaJTbHyio aMnjHxyjny oxKJiOHeHia MaaxHHKa, JierKO yate mojkho, sean BejiHquHbi 

T 

p.® 0 = BbiBecTH H MaKCHMajibHyK) aMBJiHxy^iy ^^BHateHia noaBbi x^, 

AHajiHaB axoxB Harjia^HO noKasbiBaexB nainB, CKOJib Bbiro^HO yBejinaK- 
Baxb saxyxaaie cencMorpaoa, h KaKx> npocxo, bb bxomb CJiyaa-fe, HCKjnoqaeTca, 
npn rapMOHHaecKHXB KOJiedaeiaxB noaBbi, Biiame co^cxsenHaro ABHateHia 
npH^opa. 

Bb xeopexHaecKOMB oxHomeHin BbiroAao, KaKB mobkho SoJitme yeeJiHaH- 
Baxb Baxyxaaie, jtOBOjia, HanpaM-fepB, MaaxanKB ao rpaanabi anepioAH'JHoexH. 
Bb 3X0MB cjiyaa^fe £==:9^ h p.^==0. TorA^ 


® — T)-^-o} (96) 


9xa 4>opMyjia apeBBbiaaino npocxaa. 

Hxo6bi Jiyame BbiacHHXb Bce BHaaeaie CHAbaaro saxyxama, pascMOxpHMB, 
axo noAyaHAOCb-5bi, ecjm-6bi MaaxHHKB bobcb 6biAB AnmeaB saxyxaaia. 

Bb 3X0MB CAyaa-fe 

s=0, 


m, corjacHo «i>op!viyA'fe (91), 
- KpoM-fe xoro, 


1 

T = 0. 


( i -+- u^) V i — p.2 f (?i) ==l/ (1-1- = u ^- — 1 . . . (cm . <i>opMyAy (8 9)) 

ToxAa H3B <i>opiMiyAB (93) H (43) CA'feAyexB, axo 

0 = Fj^ cos nt -+- Fg sin gin (^pf^ -f- S) (97) 

HxoSbi aHaAH3HpoBaxb 3xo ABHJKeaie aaAO saAaxb xenepb aaaaAbHbia 
ycAOBia ABHaKeaia. 

npocxoxbi BbiKAaAOKB npHMOMB eine, axo S = 0, x.-e. axo mbi naan- 
aacMB caexB BpeMeen cb xoro MOMeaxa, KorAa ceicMHaecKaa BOAiia AOCxnrAa 
M-fecxa naSAioAoeia. 

npeAnojioacHMB, axo, npa t — 0, 

0 = 0. 
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3T0TTb MOMeHTB MBI He COOSlUaeMT) HenOCpeACTBCHHO MaflTHHKy HHKa- 
Koro HMnyjiBca, ho caMO ABHaieHie hohbbi AaeTt MaaTHHKy H'fcKOTOpyH) HanajiB- 
HyK) CKOpOCTb BTb GFO OMHOCUmeMHOMZ ABHSKeHiH BO OTHOfflemK) KTb IHTa- 

THBy -npHSopa. 

onpeftteHiH 6(,', o^aTHMca kb ocHOBHOMy AH<^<&epeHi];iajiBHOMy ypas- 
HeHiK) (25). 

Bb aaHHOMB cjtyia’fe mbi 6y;^eMB hm^tb 

e">+-^26-l-y=0. 

npoHHTerpHpyeMB noaJieHHO 3 to ypaBHenie bb npeA^fejiaxB otb ^ == 0 ao 
= To 5 'Zq qpesBBnaHHO laaiaa BCMKHea. 

Tor^a MBI HOJiyHHMB 

'^0 , 

0 


Xq ecTb nanajiBHaa ckopqctb ABHHcema hohbbi bb MOMeHTB f = 0, thkb 
K aKB bb HpeA'feji'fe -To paano HyjHo. 

TaKB KaKB npeA'feJiBi HHTerpajia hohth paBHBi MeiKAy co6oio, to bb npe- 
A'feji'fe Sy^eMB npocTO hm^tb 

6,' = — ^ (98) 


Sxa <&opMyjia oHeBHAaa caMa co5ok), noTouiy hto, KorAa noBepxHocxB 
aewjiH HoxynaeTB HMnyjiBCBj coo5in;aK)ni,iH efi nanajiBHyio CKopocTB Xq, HanpH- 
M-fcpB, BnpaBO, TO neHjpB Kaiaeit, naxoAamiflca bb paacToaHiH I otb och 
E pamema, 6jraro;tapa HHepaiH, ocTaHexca bb nepBBii MOMeniB Ha M^cx'fc; xa- 
KHMB o6pa30MB, yrjOBafl CKopocTB omuocumeMuaio aBHEKenia MaaxHHKa Gy- 
ftexB HanpaBiena BJitBo, npnqeMB, oxeeHAHO, ~ — 

Il3B ypaBHeHiH ABHateeia hohbbi (npn S = 0) 


HM^eMB 

catAOBaxeaBHOj 

H 


X —^x^cos^t; 

6o' = — , ^(99) 


^JTH onpeA’taeHiH hoctohhhbixb h Fg oSpaTHMca xenepB kb ypasHe- 
Hiio (97), HOlOatHBOlH BB HeMB 3 = 0. 
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IlpH ^ = 0, 


Oo = 0 


6' = nV^ cos nt -i- cos 


Bxopoe Ha’iaJibHoe ycjroBie ;^aeTTb HaMX., npa ^ = 0, 


MIM 






n I 




I 




! P^m ^ 

Z * 4^2 - 


P 


_ , 

n I 




HJiH eiii,e, bij CMy cooTHomeHia (88), 


CO 


m 


zi 


I — 1 


TaKHMT, oSpaaoM-B, ypaBHeme flBHHtema MaaTHSKa bt. aTOMt cjiyaa-fe 6y- 


fl.BT'h 




I " 


3JY* [si’i 'pt — u sin nf] (100) 


ypaBHOHie axo npeACTaBJinexTb co6oio ABOHHyio cnaycoHAy ct nepio- 
;i,aMn T. 

HanSojibineej noJiosKHxejibHoe sHanenie 0, npn w >> 1, cooxB'fcxcTByeT'b 
xaKOMy 3iian;eHiK) t, npn Koxopoaix. sm2^^ = 1, a sinnsJ — — 1. 


Torna 


0 


m 


I 



• (^t -I- 1) = 


I 



.(101) 


Bxa <[>opMyjia noKasbiBaex'b, axo oxKJioHeHia MaaxHHKa Moryx-b ^tocxHrnyxb 
rpoMaAHbix-b BejraaHHb, flaate npn caMbixx. HHaxoacHbix'b aMnjmxy^ax'b cM-feipe- 
Hia nonBbi ecOT xojibKO u Sjihsko K'b 1, xo-ecxb bSjihsh pesoHaaca, Kor^a 
nepioAT. ceHCMHaecKOH bo-hhw T Maj[o oxjiHaaexca ox-b coScxBeHHaro nepioAa 
KOJieSaHiH MaaxHHKa T. 

TaKHMx. o 5 pa 30 MTE., MaaxHHKH 6 e 3 'b aaxyxania b 6 jih 3 h pesonaHca ji^aiOTh 
coBepmeHHO npespaxEbia sanncn, no KoxopbiMij HHKOHMb oSpaaoMb nejibsa, no 
nepBOMy BsrJiaAy na cencMorpaMMy, cyAnxb o BejraaHH'fe HCXHHHaro cM’fcin.eHia 
eoEBbi. Bes'b xni,axejibHaro anajiHsa kphboh mohcho npinxn kx coBepmesHO 
JiosKHbiMTb saKJnoaemaM'b. 

Cji'feAOBaxeJibHO,np 0 : MaJibix'b Moryxi. nojy’iHXbca onenb 6oJibraie pas- 
MaxH MaaxHfiKOBi. H, naoSopoxb, npn SHaaiixejibHbix'b BeJiHEHHaxx* x^, ecjin 
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TOJitKO u BejiHKo, T.-e. SHa’iHTejiBHO 5ojibine T, aMnjiHTjAfci pasMaxoB'B Ma- 
sTHHKa Moryix 6 i>itb o’leHfc MaitiMH. 

KoHe' 3 H 0 , H npH anepioAH'iecKHX'B MaaTHHKax'L, BejiH^HHa u HM-fecTB hs- 
B-fecTHoe BjiflHie na aMnjiHTyAy pasMaxa MaaTHUKa, KaKB to h bhaho itb'b «»op- 
Myjiiii (96), H 3T0 BJiame hbao, npH onpeA'feJiemH, hs-b HadjuoAeaiS, BexBL'iHHbi , 
HenpeM’feHHO y’lHTBiBaTB, ho aBJieHie peaoHaHca He ErrpaexT. SA'fecb 6ojibme 
HHKaKot poJiKT, TaKB HTo ccHCMorpaMMa OTB anepioAHHecKaro MaaTHHKa b-b 
o^iHHXT. HepxaxB AOBO-ibHO 6 jih3ko nepeAaexB xapaKxepB HcxHanaro 

nOHBLI. 

HocMoxpHMB xenepB, hto SyAOxx, npn cxporoMx pesoHaHC-fe, x.-e. KOXAa 

u=\. 

OSpaxHMCff a-hh 3Toro kb ^opnyji'fe (100). 

Bb 3TOMB cjjyna’fe, npn n —p, ^opwyjia axa DpHHHMaexB neoDpeA'fiJieH- 

HBIH BHA'I> -§-> XaKB HTO HOJIBSH yXBepBKAaXB, HTO 0 Cpasy CXaHOBHTCa OneHB 
COJIBIHEMB, XOTH BB SHaMeHaxeJJ'fe BBipaJKeHlH JS^Jia. 0 H CTOHTB 0. 

Hto^bi aiiajiBSHpoBaTB HBJteHie, hojiobkhmb ceaiajia 



XA'fe ^ oneHB Maxaa BexHHHFia, a hotomb yace nepefiAeMB kb npcA'^Jiy, noxo- 
XRHBmn ^ = 0 . 

sin nt == sin (pt -i- p^t) — sin . cos sin^^ t . cos pt 

HJiH, pasjiaraH bb phab ho cxeneHSMB 

sin nt = sinj??i{ j^l — -^p^ ^2 ^2j ^os pt . {p^t) |^1 — j • 

Cji-fcAOBaTejiBHO, 

HJIH, CB TOTOOCTBIO AO BCJIHHHHB BBICUiarO HOpBAKa, 

sin J)# — u sin nt = — 5 |~1 p^ sin — p^t (1 ^) cosjp^. 

Cb Apyrot CTopoHBr, 


sin jpif — n sin nt — sin pt — sin ^ — cos pt 
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cji'|;j[i;oBaTej[fcHo, coKpaman m noJiynHMTb 

^ = — (l — -+-?)cosp^]. 

IlepeHAeM'i. Tenept Kt npeA'feJjy (i = 0). 

Tor^a 

6 = — [pin pt -+-pt co^p f\ ( 102 ) 

US'!. 3T0H oopMyjiM cjii^AyeT^, qTO, npHZ5==0, 0 = 0 n 0'=-~^^^7 
KaKTi H AOJIHiHO GbITb. 

Ho, TaKT, KaKT, BpeMa t BbiniJio xenepb yme hs'b rioATB SHana TpnroHOMe- 
TpHqecKOH ^yHKii,iif, to mbi bhahmt,, ’ito, ct> TeiCHieM'b BpeMeHB, iianSojibiiiie 
pasMaxH MaflTHHKa 6yAyTT> HeripepbiBHO BoapacTaxL. 

npaKTHaecKH, TaKOJviy nenpepbiBHOMy BoapacTaHiH) 0 (JjAeTi), koho'iho, 
DOAOJKOH-b npeA'fe-a'i*, xaRb KaKb, BO-iiepBbixb, MaaTHHKH HHKorAa ne d^wBaiOT'b 
coBepmeHHO jmmeHbi BaTyxaHia, xoTa-<5bi ott, conpoxHBjremH BOSAyxa, a b'b 
TaKOMb cjry’qa’fe, ecm p.® neMHoro Meabine 1 , to BbipaaceHie (1 u^) V 1— fi^)^ 

BXOAamee Bb SHaivreHaTejib Bb ^^opMyx’fe (93), imKOrAa ho o^paxHTcn Bb syjih, 
a, Bo-BTopbixb, Mbi ne MoateMb pacnpocxpanaTb naniH bbiboabi h saKAioneHia 
Ha onefib Gojibinia siianeBin 0, xaKb KaKb BC-fe iiamH <[>opMyjibi Sbijih BbiBe- 
AOHbi Bb npeAnojtOKeiiiHT, hto 0 iwajio, xaKb hto mo>kho Sbijio iiojiOHtHTb 
sill 6 == 0 H cos 0 = 1 . 

. Il3b Bcero BbrnieHSAOBKCHHaro bhaho, KaKHMH rpoMaAHbiMH xeopeTHHe- 
^KBMH Hpe0Myiii,ecTBaMH o^AaAaioTb MaaTHHKH cbsaTyxanieMb nepOA'i* MaaTriH- 
KaMH 6e3b 3aTyxania. 3anHCH iiocji'feAHHXb mhao nparpAUBi A4a onpeA'lAeiiia 
BAeMeHTOBb HCTHHHaro ABH>Kenia noHBbi; iio Kpa^HCH M-fep-i, 6 e 3 b AOBOJbHO 
CAOJKHaro atiajfHsa ceficMorpawMbi, axoro TpyAno AOCTHrayib. Cb MaflTHHKaMH-'JKO 
Cb CMbEbiMb saTyxanieMb Boiipocb aroxb, KaKb mbi ysHAUMb AaJiBine, p'£- 
macTca HpeaBbiaaiiHo npocxo. 

Kb cojKaxtHiio, Bb HacTOflinee BpeaiH orpoMiioe hhcao ceHCMHnecKHXb cxaii- 
pit paSoTacTb eme Cb MaaTiiHiiaMH desb saxyxaHia, hto Bb BHaHHxejibHOH 
M'fepi& noHHacaexb B-^feHHOCTb coOHpaeMaroceHCMOMexpHHecKaroMaxepiajia, KorAa 
A'fexo Kacaexca Bonpoca oOb Hscji'feAOBaHiH xapaKxepa HCXHiiHaro ABnaaeiiia 
HOHBbi npa seMJiexpaceiiiaxb. 

H'fcMb CHAbirfce saxyxaiiie, rfeiab Meiibme BAiflexb coScTBeiiiioe ABH^Keiiie 
ripH0opa iia ero sariHCb npn seMJLexpaceHiaxb. rioaxoMy Hama IIoeToaHHaa 
IJ,eHTpaAbHaa CencMHaecKaa KoMHccia h nocxanoBHJia cua^AHTb BC^fe pyccKia 
ceficMHHecKia cxaHHiH, o5a3aTejibHO, MafixiiBKaMH cb saxyxaHieMb, aoboah 
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CJi’feAHee Ha cetcMHHecKHxt CTaHo.iflX'b nepBaro paspa^a, npn HaHSojiie nyBCTSH- 
TeJIbEblX-B MaHTHHEaXT* Cb ZOllner’OBCKHMb nO^Bi&COM'B H raJIEBaHOMeTpHHeCKOH 
perHCTpaii,ieH:, uo bobmohchocth, ao rpaHHUbi anepioAnaHOCTH. 

CnpaBGAJiHBOCTB Bcero BbimeHSJioaKeHHaro mohiho narjiHAHO noKasaTb h 
noaTBep;i,HTb Ha npocTbixTb onbiTaxb cb hoabhjkhoh njiaT<E>opMOH, Morymeiiy 
npn noMonxH ocoSaro 3KCii,eHTpHHecKaro Bajra, ABnraTbca Bsa^b h BnepeAT> no 
BaKOHy rapMOHHHecKHXb KOJiaSanin, h aa Koxopon ycTaHOBJieiib iipocTOH, Maio- 
qyBCTBHTCJibHbit, ropHBOHTajibHbiH MaaxHHKb, xoxfl-6bi CHCxeMbi Boraa, pern- 
CTpHpyioin,iH CBoe MOxannHecKH ea Bpaiii.aEoni.eMca SapaSan-fe, ycxa- 

HOBJieHHOMb Ha TOH-Hje nOABHJKHOft HJiaX^'OpM'fe. 

Cji'feAyioin.iH Hepxeatb 95 DpeACxaBJiaexb co5oio kphbjeo coScTBennaro 
ABHJKeHia caMoro MaaxHHKa, KorAa oeb hohxh coBepmeHHO JEHmenb Baxyxama. 

Ha oxoMb aepxeait npeACxaBJieHa xanme h ocb BpeMenb cb ceKyHAHbiMH 
MapKaMH. CodcTBeHHbit nepioAb MaaxHHKa T 6biJib npn axoMb onbix’fe paaetib 

10j8 ceKyHAaMb, 

Cx£AyK)iH.ie aepTeacH 96 h 97 npeAcxaBJiaEoxb co6oio KpHBbia, sanHcan- 
Hbifl T-feMb-ase MaaxHHKOMb npn CHHycoHAaJibHOMb ABHaceiiiH nJiax*s»opMbi, npeA- 
cxaBJieHHOMb BHyxpeHHefi, npaBMbHOH, bojehhctoh kphboh. 

B'b nepBOMb cjiyaa'fe (aepT. 96), coScxBeHHbiH nepioAb MaaxHHKa T6biJb 
paBGHb 10,6 ccK., a nepioAb njiax^opMbi ^ = 7,1 ceK., cJifeAOBaxejibHO, 

«==^ = 0 , 67 . 

Bo BxopoMb cjiyaa’i (aepx. 97), T= 8,8 ceK., a 2^ == 9,3 cck., CJi-fcAO- 
BaxejibHO, w= 1,06. 

KpHBbia axH HOKasbiBaioxb, hxo, xoxa ABHHteaie njiax«»opMbi, npeACxaB- 
jiaiomee coSoio KaKb-6bi ABHacenie noBepxHOCxH aeMJiH npn npoxoA'fe npaBHJib- 

HOH HOBepXHOCXHOH CeHCMHHeCKOH BOJIHbl, H HpGACxaBJiaexb C06010 CJiyaaK 
npocTOH CHFiycoHAti, caMb MaaxHHKb Aaexb ropasAO Coji-fee cjoacHyio sanncb, 
HM'feioniyio paAb BTopocxeneHHbixb MaKCHMyMOBb h MHHHMyMOBb, npnaeMb, no 
M’fep'^fe npH^JiHateHia nepioAOBb 7 ^ h T Kb paBencxBy, pasMaxH npH^opa ysejiH- 
HHBaioxca. 

HoHaxHOj Hxo H 3 b xaKOH sanncH MaaxHHKa xpyAao A'fe-iaTb KaKia-JiH^o 
HenocpeACXBeHHbia saKiEoneHia 06b aMHJLHxyA'fe h iiepioA'fe cooTB'fcTCTByEom.efi 
CeHCMHHeCKOH BOaHbl. 

CaaSAHMb xenepb MaaxHHKb cHjibHbiMb, MarHHXHbiMb saxyxaHieMb, 

Hero BOcnojibsyeMca ocoSbiMb ajieKTpoMarHHxoMb; 

Bb 3T0Mb cxyna-fe KpHBaa co5cTBeHHaro ABHatema MaaxHHKa SyAexb HM-feTb 
Toxb BHAb, KoxopbiHnpeACTaBieHbHanpeAbiAyn^eMb Hepxeat'fe 75 (cm. cfp. 260). 

3x0Tb Hepxemb noKasbiBaeTb, nxo cb BHAy ABHiKeHie MaaxHHKa BHOJiH'fe 
anepioAHHecKoe. 
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Cji'feAJioin.ie jisa. qepTeaaa 98 h 99 ^taioTt sannci. TaKoro do'itk anepio- 
flH’iecKaro MaaxHHKa aa ABnatymenca njtax^&opM'fe. Bi* nepBOM'L cJiyaa-fe nepioAi* 
njiaT«*opMi>i paBHflJiCfl 3,6 c., a, bo BTopoMt, 7,5 c. 

KpHBLifl axH noKaawBaioTi,, axo xenept yate ManxEaK-B aepxaxB cosep- 
meHHo EpaBMbHyio CHHycoHAJ, BnojiH'fe cooxB-fexcTByiomyto cHHycoHAajfcHOMy 
ABHacemK) njiax<&opMbi, npaaeMB nepioAbi o^iHX'b cSHycoHAB bb xoxhocth paBHBi 
MeatAy co5oio. HeSojrbmia HenpaBHJbHocTH oSaapyacHBaioxca tojibko bb na- 
naji-fe KpHBOH, noKa ABnateme njrax<i»opMbi eme He yciaeoBHAOcb h hg hphhhjlo 
BHOJH' fe npaBHJbHaro CHHycoHAaJibHaro xapaKxepa. 

T'fe-ace HepxeatH noKasbiBaioxB, axo cnnycoHABi H'fecKOJibKO CM'fera.eHBi 
OAHa no oTHomemEo kb Apyrofi, x.-e., nxo MeacAy o6ohmh ABHaceHiaMU — naai’- 
<&opM&i H MaaxHHKa — cymecTByeTB HfeKOxopaa pasHocxB ^asB, KaKB axo h 
CA' feAyexB H3B xeopiH. Hxo-ace Kacaexca OTHomemfl MaKCHMaJbHbixB aMHAHxyAB 
KpHBofi: MaflTHHKa H KpHBot ABHaceHifl nAax4»opMBT, xo 3X0 OTHOmeme, Koxqpoe 
xapaKxepHsyexB yBexHaenie ceacMorpa^a, saBHCHXB, khkb oxb HHcxpyMenxaxB- 
HBixB nocxoHHHBiXB MaflXHHKa, TAKB H oxB cooTB'fexcxByiomaro nepioAH ABH- 
ateHifl nAax<&opMBi T. 

Jr 

BonpocB 3X0XB Mbi pascMOxpHMB BB cji'fcAyioiii.eMB Daparpa«>'fe. 

HxaKB, Mbi bhabmb, xto aanncb anepioAHiecKaro MaaxHHKa bb xohhocth 
B 0cnp0H3B0AHXB xapaumepz ABnateeia njiax«>opMbi, a, cj'feAOBaxeJbHO, Bo3Myin,a” 
K)m,ee BjiiaHie co5cxBeeHaro ABnatema npHSopa, Koxopoe xekb ycjoateaexB sa- 
HHCb npH MaaxHHKaxB, AHraeiieBixB saxyxaHia, sa^cb hohxh coBepracHHO hckjho- 
xeHO. 

BtHXB npHM'fcpOBB AOCXaTOHHO, HXOObI HarJIHAHO yfi-feAHTbCa BB XOMB, Ha- 
CKOxbKO BBiroAno cHaSataxb pasAHXHBie ceficMorpa4«Bi chjtbhbimb saxyaaiiieMB. 

Bb saKAioHeHie npHBeAeiHB eme cji'JfeAyiomifi nepx. 100. 

Ohb cooxB'fexcTByexB xoMy cjiyaaio, KorAa Max<&opM'fc A^BaAECB coBep- 
UieHHO npoHBBOAbHbia, HenpaBHJibHbia ABHaceraa otb pyKH, a na njax^&opM-fe 
cxoa.iiB fiorfe mh Men-fee anepioAHnecKit, ropnaoHxajibHbit MaaxHHKB Boraa. 

Mbi BHAHMB, XTO H BB 3X0MB CAyHai^ SaHHCb MHaXHHKa BOCnpOHSBOAHTB 

BB o5iii,hxb nepxaxB aoboabho B-fepno xapaKxepB ABHaceaiH nAaT<E»opMbi. 


§4. 

OnpejoitneHie MaKCWMaAbHoii aiwnAMTyiiM crntmeHtn noHBisi. yBeAHMeHie 

MaflTHMKa. 

Bb AaAbH’fcBraeMB mbi h SyAeMB npeAnoxaraxb, hxo MaaxHHKB CHa6>ateHB 
AocxaxoHHo cHJibHbiMB saxyxaHieMB, xxo5bi BJiiflHieMB codcTBCHHaro ero abh- 
atenia MoatHo 5biAO opeHeSpenb. 
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Tor^a, npH rapaiOHa^ecKOMij ABBaxeBia no^Bbi 

B), 


ABHatenie MaaTiiHKa MoateTij Glitb npcACTaBJicHO ypaBHenieMi) (95) 

0 = % --■- ■L=;=;.,,.== = . sin {p {t — a;)-i-'S| (95) 

PerHCTpHpoBaTb bto ABHatenie mohkho hah MexaHnaecKH, hah onTHaecKH. 
05o3HaHHB'L Hepeat L paacToaHie nHmyiii,aro na aaKoriqeHHOH OyMarf 
nepa ao och Bpamenia MaaTimKa, a nepesT. y oTKAOHeme nepa Ha 6apa5aH"fe 
OT-bero HopMaAbHaro noAOHceiiia iipn paBHOB-feciH MaaraHKa, dyAeMb, A-a^i MaAbixb 
SHaneHiH yr^a 0, HM'feTb 



IloACTaBAHH 3TO BbipaaKciiie Bb ^opwyAy (95), noAynHMb: 

y = ~‘X^' - — » sin \p(f‘ 't)-Hh-S| (103) 

Bb cjxyna'fe onTHnecKOH perHCTpaain, L npeACTaBjaeib co6ok), KaK 7 > mbi 
BHA' feAH paHbine (cm. <E*opMyAy (23) rAasbi IV), yABocHHoe pascTOHHie ^ sep- 
Kana, yEp-feMenHaro okoao och BpaipeHiH MaaTHHKa, ao noBcpxHOCXH pern- 
CTpapnaro 5apa5aHa Bb HanpaBAenin HopMaAbHo naAaiomaro Ayna 

L=2A (104) 

OnTHHecKaa perHCTpaaia npeACTaBAaerb, KaKb mm yate snaeMb, cAtAy- 
lomiH npeHMymecTEa nepeA'B MexannHecKoS perHCTpapiefi : 

1) AAHoa pbiHara yABaHBaexcH, 

2) AJiHHy pbinara acpko yBCAHHEBaib no ateAaHiio, 

3) ABHBKeeie cb4xoboh xohkh npoHcxoAnxb hohxh cxporo nepneHAHKy- 

AapHO Kb OCH BpeMCHb, 

4) He BBOAHTCfl HHKaKOrO A05aBOHHarO XpCHiH. 

3 x 0 nocA'^AHee oficxojaxeAbCTBO tiaHSoA'fee cymecxseHno, xaKX KaKb rAae- 
HBiH HeAocxaxoKb MexaHHHecKaro cnocoSa perHCxpapin h saKAioHaexcfl HaieHso 
Bb xoMb, Hxo OHb BBOAHXb Ao 5 aBOHHoe xpeHic nnmymaro nepa o BaKonneHHy lo 
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6yMary. Bcji'fe;i;cTBie axoro npnxoAHTca b-b ocHOBHoe /iiH«>«»epeHi],iajbHOe ypae- 
Heeie ;^BH^KeHia MaaxHHKa BBOji;HTE. H-feKoxoptie nonpaBO^fi&ie qjieHbi. Sxoro 
Bonpoea Mbi xenepb, OAaaKo, Kacaxbca ne 6yAeMTb, a paBCMoxpHMB ero OTj^-fejibno 
BB rjiaB-fe XII. 

c Cji-fcAOBaTejibHo, BB j^ajibHi&HmeMB, mm Sy^eMB npeAno.j[araTb5 hto abh- 
HceHie MaaxHHKa peracxpHpyexca onTHHecKH, npnqeMB no;i.B L mm 6y;i;eMB 
noApaBjM'feBaxb ^^BOHHoe paacTOBHie A. 

^‘opMyjia (103) noKasbiBaexB naMB, bto, npn rapM0HH>3ecK0MB ;i;BHBteHiH 
noBBbij MaaxHHKB onHCbieaexB xaK>Ke npocxyio CHuycoBTAy cb nepioAOMB 
paBHMMB nepioAy cooxB'fexcxByKnu.eii cencMUBecKOH bojihli. 3xoxb nepioA't 
MOHJHO, cji-feAOBaxejiLHo, HenocpeACXBeimo chatb cb ceScMorpaMMbi. 

OSosHaBHMB MaKCHMajibHyio aMDJHxyAy paamaxoBB MaaxHHKa qepesB 
Tor^a MM 5yAeMB HM-fexb 


MH 


y 


L 


m 




00 . 


m 


(105) 


00. 


m 


I 

L 




(106) 


Sxa nocAljAHJin «>opMyjra h cjiyatHXB ocHOBanieMB a-kh onpeA'fe.ienia MaKcu- 
MajibHOH aMBjiHTyAbi CM-femeHiH noBBM 

axoro HaAO anaxb cxlAyioipia BCTbipe iiocxofloiibia MaaxnnKa: 

1) npHseAGHiiyio AJinny MaBxiiHKa 

2) AJiHHy pbiiara L, 

3) nocxoBHHyio aaxyxania p.® h 

4) coScTBenHbifi nepioAi> MaaxHHKa 6e3B aaxyxaiiia T—-~. 

T 

IIocAljAHna BeJTHHHHa iiyama aak onpeA'feAeiriH u = 

Chhbb y^Qn> ceiicMorpaMMM, Moatno, xaKHMB oCpaaoMB, HpeaBbiqafino 
IipOCXO OnpGA'feAHXb x^. 

offjierqeHiH axHXB BbiHHCAeHifi hmIjictch paaAHqnbia BcnoMoraxeAbUbia 
xa^jHpbi (CM. C5opHHKB ceHCMOMexpHHecKHXB Ta5j0u,B «Seismometrisclie Ta- 
bellen))); BbiHHCJieHia AOcxaxoHHO nponaBOAHTb cb qexMpexB-aHaqobiMH Aora- 

pHGMaMH. 

Ta6AHi];a II AaexB BeAHqnabi u ajib paajiHBHbixB anaqenit T, otb T— 10,1 c. 
AO T=30,0 c., qepe3BKaH£AyioAOcaTyioAOAioceKyHAi>i,HAJmpa.3AHqHbiXB3Ha- 
qeiiifi otb T^^—1 c. ao 4.0 c. 

IlonpaBKH iia aocbtmb aoah onpeA’bABioTCB HnxepnoJiHpoBaiiieM'B, ajib 
qero CAyjKnxB BcrioMoraxcAbHaB xaOjima XVII iTpoiioppioHajbHMXB qacxe#. 
riepioAbi T H AOCxaToqrio snarb cb ToqiiocTbio ao AecBXbixB AOAet ceKyHAM. 



TaejjHna III jiaeTi* BejiEHHHbi Log(l a I'aSjiEa.a IV BejnqHHbi 
Logf(««) = Log (cm. ^opMyjiy (89)), otb u — 0,01 ao u ~ 4,00. 


flfia eme 65jii>raaro oSjrerqeHifl BtiiHCJreHin, HM-feeTca eme Ta6jiHn,a V, 
TA'fe npHBefteHBi sHa^ieHia Log U, 

*(107) 

A<iH pasjinEHEix'B SHaECHifl u, otij w = 0,01 ia,o u== 2,00 , h pasjiH’iHBix'B 
BHaHenifi p,*. 

Be nepBOH ^acTH TaSjiHEBi ^aHEi SHa’ieHia p,®, ote p® — — 0,10 ao 
p^= -*-0,20, a, BO BTopoH, OTE p 2 _Q^gQ ^ 2 ™q qq^ EopesE KaaEt;i;y£o 
coTyio- 

nepBbifl EHCJia cooTB-feTCTByioTE MaflTHHKaME CE BGctMa CHJibHEiME saxy- 
XaHiOME, npHEGME OTpHBiaTGXbHbia SHaEGHlfl H p^ =: 0 COOTB'fexCTByiOTE 
anepioAHaecKHME MaaTHEKamE, a, npn p2 = -i-0,20, Koe«>««H^ieHTE saxyxaHiH 
t;=536. 


BxopbiH EHCja cooTBi&TCTByioTE MaHTHBKaME CE 6oji^e CXaSblME saxyxa- 
HieME, yn0Tpe6xfleMBiME npeEMyni;ecTBeHHo be repManin, a HMeHHO, (cm. xa- 
^jiBny I «Seismometrisclie Tabellen»), 


npn p=*= 0,60, 
a, npH p2 = 0,90, 


v= 13,0, 
V— 2,85. 


IIpE noMomE 3XHXE Ta5J[B^E, o6pa5oxKa cencMorpaMME, be ^bxflxE noxy- 
Eenifl MaKCHMajibHOH aMOJiExyAbi HCXHHEraro CMbmenia no’iBbi , iipoHBBOAHxcH 
o^GHB npocxo H CKopo H HC DpeAcxaBJiaexE HBKaKBXE BaxpyAHenit. 

IlHXOpnOXHpOBaHiG Ha XBICaHHblH AOJIH BE BHaHOHiaXE UpOHBBOAHXCa 

npH noMomn xoH-;Ke BCnoMoraxejibHO@ xeSjeebi XVII. BexHHEHbi p^ Aocxa- 

XOHHO 3HaXB CE XOHHOCXBK) AO BTOpOFO AecHXHHHaro SHaKa. 

Ecah MaaxHHKE ycxanoBAGHE xotoo Ha rpaHnny anGpioAHHHocxE, xo 
p^=0, H ^opMyja (106) npEHHMaexE CAbAyiomiH HposEBinaHHO npocxoH bhae: 



u^) . y 


m 


(108) 


Ecah ^paHH^a anepioAEHHOcxH nepGEAGHa, xo £>>z^, e, corAacHO ^opMy- 
AEME (56) H (57), > 1 H p2 < 0. 



Cji'feAOBaTejibHo, 0Tpnn.aTejH>HBia SHa'ienia cooTB’fexcxByioT'B cjiy^iaEo 
anepioAH'^ecKaro coScTBeHnaro ABHatenia MaaTHHKa, Kor;iia 0 BBipaacaeTCH yate 
He aepes'B TpHroHOMeTpHiecKia, a aepes-B noKasaTejiBHBia «>yHKii.iEr. (Cm. «3E>op- 
Myjiy (28), FA'S h cx^ BemecTBeneBi) . 

H A-tta BTOro cjryaaa <&opMyjia (106) coxpaaaeT’B cbok) CMy, tojibko bt> 
Hefi HaAO HOJIOaCHTB, BM'feCTO -Hh- _ ("j)^ ^ * 

Btb axoMTb MoacHO JierKO yd-^AHTBca, noBTopHE-B Bcfe bbiboabi § 3 bb npe^- 
nojiOHceHiH, axo co 6 cxBeHHoe ^iBiiateHie MaaxHHKa anepioAaaecKoe. 

Ho MoacHO npome noKaaaxB cnpaBe^JiHBocxB cKasaHnaro cji^;i;yioin;HMB 
06pa30MB. 

OSpaxHMca a-hh axoro kb tE>opMyjiaMB (27) h (28) h npe;;noj(oatHMB, 
axo £ ^ n. 

HojioatHBmH 

^ ^ ^opwyjiy (5 6 )) 

6yAeMB HM-feXB 

aj == £ -t- n V — 1 
ag = £ — n y — 1 

njH 

= £ -I- niV 1 — Ii? 

cx,^ == e niy 1 — - /i^ 

H 

0 = e"”! * -I- ^2 e}”“» 

BBe;i;a cji'feAyioniiee, ancxo ajrre^paHaecKoe, o6o3HaaeHie: 

nVl — h^ — Y, . . .( 109 ) 

MBI MOateMB npCACTaBHIB 0 BB CJI-feAytODOieMB BHA'fe : 

0 = e— e* [<7j^ cos -I- C/g sin Y^]. 

Mbi npHECJiiT, xaKHMB o6pa30MB, 6 Kz eudy «3&opMyjiBi (37), H3 b Koxopoa 
Mbi H hcxoamh npn aHajH3'i& ABnateHia MaaxHHKa hoa'b BJiiamcMB cM-femeHiii 
n03BBI. 

Ho, corjiacoo o6o3HaaeHiio (58), 
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CpaBHHBaa bto Bbipaaceme ct. ^jopMyjoi ( 109 ), naxoji;HM'i> 


1 A 2 =:fJt .2 

= — ( 7^2 — 1 ) ( 110 ) 


TaKErM-B o^pasoMi., s'!* cjiynat anepioAH^ecKaro ABnateiiia MaBTOHKa, 
KOrAa 1 , p-^OTpHaaTeJIBHO, HOOKOHBaTeJItHblfi BBIBOATb OT-B BTOFO IIHCKOJTBKO 

He HaM-feBBTca; npHAeTca toabko b-b <E>opMyji'fi ( 106 ), B&i'fecTO [jt.® = 1 — (iipH 
nepioAHHecKOM'B ABHHteHin ManxenKa), nocTasHTB — p,®==(/^^ — 1) (iipn arie- 
pioAHHecKOM'B ABHaeeHin). 

Cji-fcAOBaxeABHO, «»opMyjia ( 106 ) cosepmeuHO o 5 mafl h coxpanaeT'B cboio 
CHJ iy, SespaBJiHHHO, ^jAeTB-jH coScTBennoe ABEUKenie MaaxHHKa iiepioAHHecKoe 
HJiH anepioAHHecKoe, x.-e., ^yAoxB-jiH p.® 6 oABme hjih MeuBine iiyAH. Heao 

TOJIBKO, KOHeXHO, npH BOJIBSOBaHiH 9XOH «:»OpMyJIOH, BBOAHXB BCeXAa P® CXj coox- 
BfexCXByK)in;HM'B BHaKOMTb, 

Mbi bhahm'b, xaKHMx. oSpaaoM'B, hto no ceScMorpaiUMl?, riGAyneHiiofi Ch 

MaflTHHKOMX, CHaSHCCHHBIM'B 3 aTyxaHieiVIX>, OHCHB AerKO OIipeA'l>AHTB DJeMeilTBI 

HcxHHHaro rapMOHHHecKaro ABHateHia noHBBi T m x , 

P ^ 

EcAH- 5 bi ceHCMHxecKia boahbi aoaxo coxpanaAH cboh aAeMeiiTBi (T^ h 

nOCTOHHHBIMIT, XO HO 6 BlA 0 - 6 bl BOBCG HaAO^HOCXH IlpHSiiXaXb K'l> BCCBMa CETJB- 

HOMy Baxyxaniio, xanx* KaKx» f]>opMyAa ( 106 ) coxpaHaex'B cbok) cwy iipn nia- 
abixxj h Soabiuhxx. SHaneHiaxB 

Ho a^ao b^ xomt,, hto ceficMHaecKiH bojhm ptAKO coxpaimioxx, cboio 
^ opmy Bx> xexenie H'fecKOABKHXB nepioAOBx, noApnAx., a noxowy iieoSxoAHMO 
noAbBOBaxbCH oxeHB CHAbHBiMB saxyzaHieMi,, HToSbi, no bosmohciiocxh, CKopi^e 
HCKAioHHTb BAiflHie coScxBeHHaro ABHJiteHia npn 6 opa, x.-e. hto 6 bi HjeiiBi, bxo- 
AHcnie exj <E>opMyAy ( 93 ), coAepatamie MH 05 KHxeAeMx> 6 h saBiTcninie oxx> ax’oro 

ABHateniH, no BosMoatnocxH, 5 biCTpo HcxesaAH 6 bi, yate npn mbabixi, ananeHinx'B 
BpeMCHH t. 


3 xot p'Sah H-fexx. KpanneH naAO^nocxH nepexoAHXb kx> oxpnnaxeAB- 
BiMx>^ BHanemHM'B p , x.-e. A'feAaxB £ ^ n, xanxi KaKx>, npii nponuxz paoiihixz 
ycjioeinxz, cHJiBHoe saxyxanie, KaKx. mbi yBHAHMx. AaAbme, ntcKOABKO yweiib- 
maexx. HyBcxBHxeAbHocxB npn 6 opa. ^(ocxaxoHHo CA^feAaxB p® = o, x.-e. nocxa- 
BHXB MaflxeHK^ ua %paHuij/y anepioduuHocmti^ xoxAa h pasAHqHBia 4 >opM 3 ^ABi H 
cawbia BBiqHCAenia cxanoBaxca BnaqHxeABHO npome. 

T*xx> xnnn^^Tf ^ cxapaioxcn, no bo3mo;khocxh, BcerAa yAOBAexBopnxB npn 

ycTaHo™ ra:i,.BaH 0 MeTpB,ecK 08 perncxpaoieS, kotopmc 

jcxanoBAeHbi na cencivmqecKOH cxanpin bx> ITyAKOBt. 
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HsM-fepHB-B aainjiHTyAy KaKoro-HH5yAi» MaKCHMyaia M. na ceHCMorpaMM'fe 
H cooTB-feTCTByioiii;!® nepioAi* ceHCMHqecKofi bojthbi onpeA'feJiHM'b eme h 

cooTB-feTCTByiomiH MOMeHT'L (^JiH M'). Sxa BejiH^HHa Tanase CHHMaexcfl neno- 
cpeicTBCHHO ex. ceicMorpaMMBi- 

rio <E>opMyji'£ (95), aTOTX. MOMeHTi. cooTB'feTCTByex'i. TOMy cjyxaio, Kor^a 
sin \p — t:) Ht- S I == r!r 1 ; MaKCHMaJiBHoe-aKe CM-femeflie cc^ noneu cooxB’fex- 
cxByeTi. MOMenxy tx ^-, KO^;^a sin {ptx^ -i- 8) = zt: 1 , 

CjT-fejiOBaxejiBHO, MeHc;i;y oSohmh laoMeaxaMH cymeexEyext Bcer^a h'Sko- 
Topaa paseoexE. tt. 

TaKHMx. oSpaaoM-L, 

(Ill) 

FA'S 'T, KaK-B ME>T BHA'fejia, BCCrAa nOJlOJKHXeJIBHO. 

2tc 

npHHHMaa BO BHHMaiiie, nxoj2?==-^, mbi nax. fxopaiyjix. (91) et (92) 5y- 

;^eM-L HMiTB 

^ = iarctg{yi — (112) 

3x0 aanaa^BiBanie x aaBHcnr-B, xaKHMx. odpaaoMB, ne toabko oxt> nepio^a 

€0001110X6 CKOH BOJiHBi T . HO H omz nocmoHHHhiocz caMOlO ceUcMOtpa^a fx® 0 T, 

T ^ 

XaKB KaK-B U = -^, 

noaxoMy ex. paaJHXHBiMH ceHCMHxecKHMH npH5opaMH nojiyxaiOTCH h paa- 
AUHuue MOMGumu , xoxjfi-5bi momohxx. tx ^ 6bijix.-6bi AJia BC'fexx> npnOopoBX) 
OAHHX. H TOTX.-HCe. 

Hax. axoro cA-feAyexx., xxo, npn epaBHOHin momoiitoexi HaoxynAOHia Kaitoro- 
nnSyAB MaKCHMyaia na cencMorpaMMaxx., noAyxoHHsixx na paaAHxiiBixx. eefieMH- 
xeeKHxx> exaHniflxx. hah na xofi-me exanaiH, no no pa3AHXHBiMX> npH5opaMx>, 
HHKOHMx. oSpaaoMX. HOABaa cpaBHHBaxB HoriocpeAexBeHHO iwea^Ay co6oio mo- 
MonxBi a HHAO BcexAa nepexoAHXB ox'b hhxb kx. MOMeHxaMX> tx ^, MaKOHMyiua 
nexHHearo eM-femeoia noxBBi h xoabko axH momohxbi cpaBHHBaxB MoncAy co5oio. 
Huaxe oxohb Aorno, npn naeA-fcAOBaniH BonpocoBX., KacaK)iii,Hxca paenpoexpa- 
HOHia eoHeMHxecKHxx. boahx., oeo^enao ocah cxaHpiH naxoAaxca bx. 5ah3komx. 
paacxoHHiH Apyrx> oxx, Apyra, npHAXH kx> eoBepmoHiio noB'fepHBiMx. BBiBOAaMX, 
0 aaKAioxeHiaMX.. 

OAiiaKO, KX. eoataA'fceiK), HHrAi& AO enxx. nopx. (1911 r.), KpoM-fe ITyA- 
KOBa, axa nonpaeKa na aanasABiBanie aannen npnSopa ho npHHHMaeTca bo bhh- 
Manie. 

3x00 iionpaBKoi, OAnaKo, bx. SoABiiiHiicxB'fe CAyxaesx. hhkohmx. oSpaaoMx^ 
HOABaa npeneOperaxB. 


22 



HanpHM'fep'B, MaaxHHKa ct> coGcTBGHHbiM'B nepioAOM'B KOJieSaHiii 
T— 30 c., npH cjra^OMi) saTyxaHin == 0,90 h npn nepioA'fe cencMHqecKOH 
BOJiHbi Tp = 24,1 c., BejrnqHHa t AOCTirraeTB 8,4 c. (MaKCHMyMB). 

TaKyio nonpaBKy, npn coBpeMeHHoif to’xhocth ceHCMOMeTpn^ecKHX’fc na- 
6jrK);i;eHi]0, hhkohm-b oSpaaoMB flejrBsa ocTafeHTB Ses'B BHHMaHiji. 

TaKHM-B o^paaoMt, Bt cencMHBecKHX'B 6K)MeTeHflX'B Ha>a;jreHi:ajto-6bi, aa 
pBiiy CB BeJinaBHaMH ^ AaBaxB oteioab eg momgbxbi x.-e. inaKCHMy- 
MOBB Ha CGHCMOrpaMMaXB, HO MOMGHTBI MaKCHMyMOBB HCTHHHarO CM"J&EI,GHifl' 
nOEBBI fccjn- 

IIonpaBKa MOJKGXB JIGFKO 6BITB BBlEHCJfGHa no BGJIHEHHaMB Vi u no 
<E'opMyx'6 (112). 

oSxGrEGHia onpGA'fejiGHifl nonpaBKH tt, bb tomb-jkg CSopHHK'fe cghcmo- 
MGxpHEGCKHXB Ta5jiHn.B ;^aHa Ta6jiHn,a VI, coAcpHcamaa bojihehebi Tadjrnnia 
axa HM'^feexB msi aprymeHTa n u. 

JIpE 3X0MB fx® H3M'j&Hfl6xca 0TB — 0,2 ^0 -1-0,9 EGpGSB KaaK;i;yK) 0,1, 
a u 0TB 0,1 ji,o 4,0, TaKHtG EepesB ;i;ecHTBm ;i.ojrH, 

BBlSpaBniH BGJHEHHy H3B Ta6J!IHE;BI H yMHOaCHBB GG Ha T* , EOJiyEHMB 

Up P''‘ 

TOTEacB-Bse HCKOMyK) nonpaBKy -t. 

TBejmEGHiG ManTHiiKa. 


Il0A1> yBGJHEGHiGMB BCHKarO CGHCM0rpa4>a nOHHMaiOTB OTHOmeHiG MaKCH- 
MajiBHOH aMEXHTyjiBi KpnBOH, sanncaHHOH CGHCMorpa<&OMB, kb cooTB'feTCTByion^eii 
MaKCHMajiBHoS aMnjiHTy;i;'fe HCXHHHaro CM'fcro.GHiH eoebbi. 3to yBGJiiiEGHie mbi 
0603HaEHMB EGpG3B S5. 

CorxacHo axomy o^pG;^^J[GHiK) h na ocHOBanin <E>opMyjrB (106) n (107), 

6yAGMB HM-feTB ‘ 


-- Vm __ 

^nn \ U 


(113) 


H-feMB 60 JIBm 6 95, X’feMB EyBCTBHTGJrBH’iG ^y^GTB CGHCMOrpa^E^B. 
HacrfityGHB TGECpB CBOfiCTBa KOXHEGCTBa 95. 

CorjracHO o^oanaEGHiio (107), 


U — u^) ,'V 1 — /■ {ii) 


(107) 


ripn Tp = 0 HJIH « = 0, T.~e. A-UH 5e3K0HGEH0 KOpOTKHXB CGHCMHEG- ' 
CKHXB BOJIHB /“(2^) = 0 (CM. <E>OpMyjry (89)) H 17= 1 . CoOTBifeTCTByiOEnyK) B6- 

JiHEHHy 95 o6o3HaEHMB EGpGSB 95<,. Tor^a 



(114) 


I 
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3to OTHoraeHie — HasBiBaeTca Ho^majihutiM^ yeejm%emeM% MaaTHHKa. Ono 
cooTB-feTCTByeTi. ^[pesBBiHaHHO dBiCTpi.iM'B KOJieGaHiflM'B noHBBi' Bnepe;i;i) h na- 
saAt), npa KOTopBixi. MoaiHO npneaTBjHTO i],eHTpi> KanaHia MaaraHKa ocxaeTca 
KaKt-^Bi Bce Bpeivta HenoABHacHBiMt. Bi) aToniTb cjryaa'fe, Kanxi mbi bha'^jih 
paHBine (cm. <&opMyjiy (3) § 2 rjraBBi IV h MepT. 44), yBeJEH’ieHie npH^opa, 
T.-e. OTHomeHie aMajiaTjABi pasMaxa npaSopa Ha perHcxpHpHOMTb annapax'fe k-b 
HCTHHHOM y HOHBBI, A'^HCTEHTCJIBHO, paBHO KaKB paSB IIpaBAa, 

HTO qepx. 44 oxhocmch kb npocxoMy BepTHKajiBHOMy MaaxHHKy, ho ohb, oae- 
BHAHO, coxpaHaexB CHjry h ajih cjiynaa ropHSOHxaJiBHaro MaaxHHKa. 

TaKHMB oSpaBOMB, hxoSbi iioBBicHXB nopMajTBHoe yBexHHeHie npHSopa, 
HHAO, HJIH yBeXHHHXB X, HJIH yMCHBlUHTB npHBeAeHHytO A-IHHy MaaxHHKa L 

<I>opMyjia (113) noKasBiBaexTb eaM'B, axo Boo6ia,e yBejtHaenie npHSopa 9S 
He ecTB BGJHHHHa HocxoaHHaa, a, npH Ba^aHHofi sejiHHHH'fe nocxoaHHon aaxyxa- 
Hia aBxaexca 4>yiiKHiefl oxx. w, x.-e. yBejinneHie 33 HBM'fcHaexca BMicxfe ci. 
nepio^OM'B cooTB-fexcxByiorneH ceacMHaecKOfi bojihbi, Bxa aaBHCHMOCXB yse- 
.raneHia ox-b nepioj^a npeAcxaBjraexx* co^oio necoMH'feHHO HCAOcxaxoKx. ropn- 
BOHiajiBHaro maaxHHKa, ho BxoxTb neAocxaxoKx* iipHcymB p'femaxejBHo BC'feMX> 
THnaM-B ceHCMorpa«»OBX,, HM-fciomHX'B onpeA’feJteHHBiH coGcxBeHHBift nepioA't ko- 
Jie&aHiH, H oxx Hero hhkohm-b oSpasoM-B HsGaBHXBca neJBsa. Ho, snaa nocxoaii- 
HBia npnSopa, xerKO axo oSexoaxexBCXBO yaecxB, h, npa oepaeoxK-fe cchcmo- 
rpaMMTb, npHHHXB BO BHHManie HMeano xoyBejTHHeHie, Koxopoe cooxB'fexcxByex'B 
;i;aHHOMy nepioAy cencMHaecKoS bojihbi. 

HaM’fenaeMOCTB S3 o5ycjiaBJiHBaexca xoaomx> ‘i>yHKii,iH TJ. SS Sy^exx. mbkch- 
MyM-B (33^), Kor^a XJ MHHHMyM'B (27„j). HatACMB ary BejiHHmiy. 
npHHHMaa BO BHHManie cooxHomeide (89), no KOXopoMy 
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Cjr'feAOBaxejibHO, 


H, no <j>opMyji’fe (115), 




4p.®(2p.® — 1) 

HJIH 

£/;,, = 2(x yT— p.2 — 

^opMjjra (118) noKasBiBaeTTb naMi,, qro <E«yHKniH Z7 MoatoTTb HM'iTt mh- 
HHMyMTj, a, CJI'fe^OBaTOJILHO, 3} MaKCHMyMt, TOJIfcKO Bt T'fcx'B cjiyHaax'B, Kor^a 

a 

9T0My KpHTH’iecKOMy 3Ha*ieHiK) — cooTB'^TCTBjeTb, corjiacHo Ta- 

djinat I C5opHHKa ceHCMOMeTpHHecKBxi, Ta6J[H^l,, cjrtAyioinee .snaqeHie Koe«>- 
<i>Hn;ieHTa saTyxania; 

z; = 23,1. 

Bt BTOMt cjiyga-fe 

== 0. 




IIpH SHaHemaxTb c;;; — , T.-e., upH doji’fee chjtbhomx saTyxaHin, npona- 

^ S XT 

BOAHaa-^, corjiacHo <E‘0pMyjii& (117), 6y;i.eT'B Bcerjua nojroajHxeJTBHa, a no- 
TOMy 31, C'B BoapacTanieMB w, Syjoiex'L nenpepBiBHo ySBiBarB. 

npH SHaaemax'B x.-e., bx npnSopaxx cx doji-fee cjia5BiMx saxy- 

xanieMx, 35 nepexoAiixx, xaKHMX oSpasoMx, aepesx H-^KoxopBit MaKCHiwyMx 35^ , 
npHaeMx 

2iryft=p (120) 

H'feMx OjiHace Kx 1 , x.-e. a'fcMx cjiad'fee saxyxanie, x'^mx SojiBiiie 6y- 
;texx35^. 

Bx npe^'feji'fe, npn =z= i ^ Kor^a npnSopx coBepmenno jnmeux saxyxa- 
Hifl, 35„, = oo. 

Bix 3T0MX cjiyaa-fe, corjiacHO <E»opMyj['fe (118), 


“^m 1 * 


3totx cjiyian cooxB’fexcxByexx nojinoMy pesonaiic}'^. 
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KpoM-fe Toro, TaK-B KaK-B, npji u == 0, f{iC) == 0, to, corjiacHo oop- 
Myji'fe (115), npH OTCHB KopOTKHXT. BOJLHax'B, ZJ == 1 H SS == SSq npu A'H)60MZ 
aumeuiu nocToanHot saTyxaniH p.®. 

<4>opMyjia (115) noKasBiBaeTi) HaM'B eme, ^to, npu sadauuou eeAUHumb u, 
U, CB yMeHBmeHieMTb p.®, T.-e. cx yBejHTenieMX saTyxania, yBejn^HBaeTca, a, 
cji-fejo^oBaTejiBHo, 93 yMenBraaetcH. Ilpa orpHpaTejiBHBixx BHa’jeHiaxx [jl^, t.-g., 
npH anepio;i.HTecKHXx MaaTHHKaxx, 93 ^y^exx eme MeHBme. OJi'i&AOBaTejiBHo, 
njpu wpoHuay6 jpaeuuxz ycAoeisixz, T.-e., npii OAHHaKOBBixx BeaTeHiaxx I vl T 
H npn TOMx-BEce nepioju'fe cefiCMHqecKOH bojihbi T , iviaflTHHKH ex chjibhbimx sa- 
TyxaeieMX Men'i&e qyBCTBHTeJibiii>i. 

•Bx aTOMx 3aKJiH)TaeTca OTpimaTeiBHafl CTopoiia CMBnaro saxyxaHm, ho, 
TaKx KaKx, cx ApyroH CTopoiiBi, cHJBHoe saxyxanie HM'feexx, KaKx mbi bha'^jih 
paHBme, ctojibko neocnopHMBixx TeopeTnnecKHXX n npaKTHHecKHXx npeHMy- 
mecTBx, rjiaBHbiMX o^pasoMX bx cMBicx'fe 5biCTparo HCKJHOHemH BJiiaHiH co5- 
CTBCHHaro ABHJKema npndopa, to aTOH ne^ocTaHeH: bx HyBCTBHTexbHOCTH mohcho 
BHOXH' fe nOCTynHTBCH. EcJIH-XCe KX ropHSOHTaJIBHOMy MaBTHHKy npHCIlOCOSHTB 
rajiBBanoMeTpHTecKifi MeTo;i,x perHCTpaniH, to noxepH bx HyBCTBHxeJiBHOCTn, 
BBiSBaHHaa BBeAemeMx CMbiiaro saTyxama, mohcho cx jihxboh komhchchpo- 

BaxB, H, npH noJiHOH ;^aaKe anepioAH*JHOCTH HHCTpyMeHxa, AOCTHPHyTb rpoMa^- 

HBixx SHaTeHit AJia yBejuiTenifl 93. Kx axoiviy Bonpocy mbi eme BepneMca bx 
cx^AytomeH rjiaB'fe. 

Hto6bi jiy^me BbiacHHXb saBHCHMocxB yBejinTeeifl 93, KaKx oxx iiocToaii- 
Hoii saxyxaHiH p,*, xaKx h otx nepiojua ceiicMH^iecKOH bojhibi BOBbMeMx 
KOHKpeTHBiH cjiyHaft MaaxHHKa cx co5cTBeHHBiMx nepioAOMx KOjreSaeiii (Sesx 
aaxyxarafl) T bx 12 ccKyHAX h npociiiAHMx, kokx HSMlsHHeTCH 93 cx h3m1jhc- 
HieMX OTX 1 c- AO 40 c. npn: cji:feAyiomHxx 5 anaHeHiaxx p,^, KOxopbiMx 
eooxB^fexcTByioTx imjitenpHBeAeifflxiH BejiHTHiiBi Koe00uuieHma saxyxaHia v. 


IJ.2 " V 

0,90 2,85 

0,79 5,05 

0,67 9,07 

0,50 (KpHTHTecKoe 3HaTeme) 23,1 


0 (anepioAHqecKit MaaxHHKx) oo. 


T~ 

TaKx KaKx 95 saBHCHxx eme oxx oxHomeHia -y, xo, hto5bi ripocji'J^AiiTb 

HSM'feHaeMOcxB 93 cx T upn pasjiHHUbixx BHaHeniaxx p.^, ii,'£j[ecoo6pa3HO cpaB- 

^ ^ SB SB 

HHBaxB MejKAy co 6 ok) nenocpeACTBeiiHo BejtHqaHBi hjih , rA'£ 93i npeA- 
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CTaBJifleTt co5oio sna’ieHie iipn === 1 c. CooTB’feTcxByiomj'H) BejrnqHHy TT 
oSosHaHBiwB Hepest TJ^ (npn T = 1 c.). 

JP 

TorAa, Ha ocHOBaniH «i>opMyjii>i ( 1 1 3 ), Sy^eM-fc HM-fexi. 


SB 

a5i 


Ih 

u' 


?7j OTJiHHaeTCfl onenb iviajio ot'b 1, KaKij bto bhaho US'!* cji'fe^yiomHX'B hh- 
ceji-L, cooTB'feTCTByioHi.Hxi. = 1 C- npH T~12 ceKyHAaMx,. 


p.2 

0,90 

0,79 

0,67 

0,50 

0 


0,995 

0,996 

0,997 

1,000 

1,007. 


Han50JIbinifl, BOSMOJKHWa 3HaH6Hia OTHOmGHiH COOTB^feTCTRyTOnri fl 

BejrHHHHBi (^)^^onpeA'fejiflTCfl no pan-fee npHBe;i,eHHBiM'i> <&opMyjraM'B w 
® ^ = if (cm. <i>opMyjiBi (119) H (118)). 

IlpoH3BeAa BBiHHCJieHia, nojrynnM’B CJI'fe;^yK)lII;ia nucJia: 


m 


p^2 

SBi 

( 

0,90 

1,658 

10,7 c. 

0,79 

1,223 

9,1 

0,67 

1,060 

7,0 

0,50 

1,000 

1 

0 

1,000 

1 

H xaSjTHD.'fe VI 

npnBe;i.eHBi 

pasjiHHHBia 


as - 

ma AJiH 40 paajTHHHBix'B SHaHenit T^, Btb. Ta5JIH^a narxHAHo noKasBiBaeTB, 

KHK-B naM-fenaeTca yBejEHenie npnSopa b-b saBHCHMocxH otb ^epio;^a cetcMnne- 

CKOH BOXHBl H BGXHHHHBI nOCXOHHHOH SaxyxaHia p.®. 

Hxo5bi HarxHAH^e npeAcxaBHXB xo^x ^yHK^iH ~ bb saBHCHMocxH otb T 
H p.2, HaocHOBaHiH HHcejiB TaejrHnBiVI, BBiHepneHBi cx-fe^yioni^ifl kphbbih, npe^- 
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T a 6 Ji H n; a VI. 


m 

251 * 


Tp 


0,90 

0,79 

0,67 

0,50 

0,00 


1 ° 

1,000 

1,000 

1,000 

1,000 

1,000 1 


2 

1,017 

1,012 

1,006 

1,000 

0,980 1 


3 

1,046 

1,032 

1,017 

0,998 

0,948 


4 

1,088 

1,060 

1,030 

0,994 

0,906 


5 

1,146 

1,094 

1,044 

0,985 

0,858 


6 

1,222 

1,134 

1,056 

0,970 

0,806 


7 

1,314 

1,173 

1,060 

0,947 

0,752 


8 

1,426 

1,206 

1,054 

0,914 

0,697 


9 

1,539 

1,222 

1,031 

0,872 

0,644 


10 

1,635 

1,210 

0,992 

0,822 

0,694 


11 

1,652 

1,164 

0,936 

0,765 

0,547 


12 

1,573 

1,087 

0,868 

0,707 

0,604 


13 

1,406 

0,989 

0,794 

0,649 

0,463 


14 

1,213 

0,883 

0,719 

0,593 

0,427 


15 

1,023 

0,780 

0,647 

0,539 

0,393 

1 

16 

0,866 

0,688 

0,581 

0,491 

0,363 

1 

17 

0,737 

0,605 

0,521 

0,446 

0,335 

1 

18 

0‘634 

0^,536 

0,468 

0,406 

0,310 


19 

0,550 

0,476 

0,422 

0,371 

0,287 


20 

0,480 

0,425 

0,382 

0,339 

0,266 

. 


21 

0,425 

0,381 

0,346 

0,310 

0,248 


22 

0,878 

0,344 

0,315 

0,285 

0,231 


23 

0,338 

0,311 

0,288 

0,263 

0,215 


24 

0,305 

0,283 

0,264 

0,243 

0,201 


25 

0,277 

0,259 

0,243 

0,226 

0,189 ; 


26 

0,252 

0,237 

0,224 

0,208 

0,177 


27 

0,281 

0,219 

0,207 

0,194 

0,166 


28 

0,212 

0,202 

0,192 

0,181 

0,166 


29 

0,196 

0,187 

0,179 

0,169 

0,147 


80 

0,181 

0,174 

0,167 

0,158 

0,189 


31 

0,168 

0,162 

0,156 

0,148 

0,131 


32 

0,157 

0,151 

0,146 

0,139 

0,124 1 


33 

0,146 

0,142 

0,137 

0,181 

0,118 


34 

0,137 

0,133 

0,129 

0,124 

0,112 


35 

0,129 

0,125 

0,121 

0,117 

0,106 


36 

0,121 

0,118 

0,114 

0,110 

0,101 


37 

0,114 

0,111 

0,108 

0,105 

0,096 


38 

0,108 

0,105 

0,102 

0,099 

0,091 I 


39 

0,102 

0,099 

0,097 

0,094 

0,087 1 

■ 

u 

40 

0,096 

0,094 

0,092 

0,090 

0,083 1 


cxasjieHHLiH na qepTeaj’fe 101. K-l ehmij npnSaBjieHa eme OAna KpiiBaa fl,jm 
CJiyqaH = 1 (MaaxHHK'B coBepmeano Ses-fc BaTyxamfl). 
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Ha ocHoeaeiH araxt flaeRbixi. moskho dphath Kt cxfeAywmHMTb BBiBO^aanb 

H saKJnoqeHiRMii. 

Bx nanaji'fe, npH orghb Maxsixx snaqeHmxx gyBCTBHTexBHOCTb aiaaT- 
EHKOBX CX paSXHIHOfi CTenCELK) SaTyXEEifl, OAHHanOBa (SSj MOEKHO npHHEXB 
iio^TH OAHHaKOBBiMx fljiE Bcfex SHaEeHifi (cM. npeAbiAymiE BHaECHia 27J). 

Cx yBexHEeeieMX T^, EyBCTBHTejiBHOCTB MaaTHHKOBx co cxa^BiMx saxy- 
xaaieMX ^npn [x® >► yBejiHEHBaexca, AocxHraexx H'feKOxoparo MaKCHMyiaa, a 
BOTOMX HenpepBiBHO y^BiBaexx, npHEeux, no Mifepife yMeHBinema fx^ oxx 1 
ji,o~j noxoBEceHie axoro MaKCHMyiaa CM-femacTca oxx 1 AO == 0, rA'it 

3X0TX MaKCHMyMX BX CyipHOGTH yBEtO HCEesaOXX (KpHTHXeCKOe SHaEeHie KOe«'«»H- 

pieexa aaxyxaHia t? = 23,1). 

IIpH Sox'fee CHXBHOMX saxyxaHiH, x.-e., npn (x^:^*!-, EyBCTBHTexBHoexx 
npadopa, cx BOBpacxaHieMx 5^, nenpepBiBHO yCBiBaexx. 

IIpH ^ox-ie SHaxHxexBHBixx BexHEHnaxx SHaxeHia yBexHaeniE MaaT- 
HHKOBX cx pasxHiHolf cxenenBK) BaxyxaeiH maxo oxxnxaiOTca xpyrx oxx ;ipyra, 
npHxeaix, BOoSipe, npn Soxbuihxx SHaqemaxx qyBCXBHxexBHOCxB MaaTiiH- 
KOBx SHaEHxejiBHO MeoBmo, H cxeneHB saxyxaHia ho HM-feexx yBse SoxBraoro 
BxiaHifl Ha cooxB-fexcTByiomyK) BexHEHny yBexHaema 95. 

Bx MaaxHHKaxx coBepmenHO 6e3x Baxyxania hxh co cxa5BiMx aaxyxa- 
HieMx, yBexHxeHie 95, axh nsB'fecTHBixx SEaxeEifi T , bx CHXBHi^Hmefi M-fept. 
saBHCHXx oxx nepio^a ceficMExecKOH boxeTbi. 3xo oScxoaxexBCXBO xpesBBixaHHO 
HeyAo6HO, xaKx KaKX oho mobkoxx coBepmenHO ncKasEXL cetcMorpaMMy (iie 
roBopa yate o Exiaam coCtcxBeHHaro ABHatenia npHSopa aa aanncB). Bx aioMX 
exyaa-fe BecBMa xpyAHO, no oAsoMy Bsrxa^y na ceHCMorpaMMy, A'fe-aaTX KaKia- 
xh6o saKXioaeHia o6x awnxHxyAaxx HCXHHHaro CM-feipeHia noxBBi. 

CpaBHHMX eipe MaaxHMKx cx cpaBHHxexBHO cxaSbiMX saxyxanieMX 
(«;==: 5,05 EXE [x^ = 0,79) cx anepioAsaecKHMx MaaTHHKOMx, ajie Koxoparo 
t? = CO H = 0. 

Hncxa npeABiAymet Ta5xHn,Bi noKasBiBaioxx Hauix, xto, bx xyAmeMX cxy- 
xa-fe, xyBcxBHxexBHOCTB anepioAHxecKaro MaaxHHKa Sy^exx, npHM'fcpHO, toxbko 
BX Asa pasa MenBine xyBcxBHTexBHOCTH nepBaro, ho, npH SoxBniHxx ssaxe- 
aiaxx T ^ pasHHpa bx xyBcxBHxexBHOCTH oxchb HesHaxHxexBHa, a hmoheo, npa 
5^ = 30 C-, xyBCTBHxexBHOCTB BToporo MaaxHHKa SyACTX bx 1,25, a, npa 
2^ = 40 c., Bcero toxbko bx 1,13 pasx MeHBine xyBCXBHxexBHOCTH nepBaro. 

Hexbsa eoo^m^ yxBepBKAaTB, kerx axo HHorAa A'fexaexcE, xxo anepioAE- 
xecKie MaaTHHKH MeH-fee xyBcxBHxexBHBi, x-iivix meexheke nepioAHxecKie. Bee 
aaBBCHTx oxx BexHXBHBi co5cxBeHHaro aepioAa npHSopa 6e3x aaxyxaHiH T. 

CpaBHHMX A-IE npEM'fepa MaaXHHKX cx 12 -th CeKyHAHBIMX COSCXBeHHBIMX 
nepioAOMX T npn v= 5,05 cx anepioAHxecKHMx MaaxHHKOMX, ajie Koxoparo T 








10 


20 


50 
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(npH OTcyTCTBiH saTyxania) pasHO 25 c., ito cooTBd&TCTByeTt, npnSjiHSH- 
TejiBHO, cjiyaaio XlyjiKOBCKHXTb ropHSOHTajii.HBix'i. cencMorpa^OBB, h b&itocjlhm'b 
jUJia 3Toro nocji'feAHflro cjtyqaa BejinaneBi ~ npn H-feKOTopBixit SHaaeHiaxB 
Mbi nojiyiHMB cJi^Ayiomifl BejinaHHBi: 


16 c. 

20 0,611 

25 0,501 

30 0,410 

35 0,338 

40 0,281 

XOA'B HSM-feHaeMOCTH -^Ch ^Jiao60HX'BaTHX'BMaaTflHK0B’B(T= 25 C. H 

t? = oo, E T= 12 c. E V = 5,05) npe;i;cTaBJ[eH’B rpa<E>HaecKH aa cJi'fejiyioin.eM'B 

aepTeat-^fe 102. 

9th KpHBsia, a xaKHte cpaBHenie tojilko axo npHBeAeiiHBixB qE[cejix> cb 
aHCJiaMH 3-ro CTOJi5ii;a Ta5jiHii;Bi VI (flJia 0,79), HarjiaAHO noKa3BiBaiOTx> 

aaMB, axo, Haannaa, iipHM'fepao, otb nepio^a = 16 c., anepioAHaecKin Maax- 
HHKB (npn T= 25 c.) cxaaoBHxca Hyecmeume/ihurbe MaaxHHKa co cpaBHHxejiLHo 
cjiaSBiMB saxyxaHieMB (npn T= 12 c.). Hpa T^ = 25 c. ayBcxBHxejiBHOCTB 
ero noaxH B^Boe, a npn ==40 c. ;iaate Bxpoe 6ojih'me, 

Hsb axoro acao, axo, KorAa HcejiajEOxx, BBecxH CHJiBHoe saxyxaaie, axo, 
KaKB MBI BHA'feJiH, Bx, XBopexHaecKOMB H npaKXHaecKOMB oxHomemax-B secBMa 
a']&jrecoo5pa3HO, xo aaAO cxpeMHXBca kb xoiwy, axo^bi yseJiHaHXB coScxBeHHBi# 
nepioAx* KOjeSaaiH ceHCMorpa«3E>a T. 

Bb saKXEoaeaie axoro § paacMOxpnMB eme CJIi;^yK)I^ifi BoapocB. 

Mbi toxbko axo bha'^jih, axo yBexHaenio 95 H3M'fcHaexea cb BoxnaHHOH 

Tp 

« = , npnaeMB bb H-feKoxopBixB cjryaaaxB axo HSM'fcHeHie oaeiiBSHaaHxejiBHO. 

ITpGji;ji03KHMB ce5'i& xenepB naHXH to SHaaeaiG nocxoaHHOH saxyxaiiia 
npn KOxopoMB 95, Mem^y sadaumiMu npedrbJiaMii djia u, aanpHMtpB, Meat Ay 
u — ^eu = Uq, FA'S Wo noKa ocxaexca npoHSBOJiBHBiMB, 5BiJio-6bi MeH-^£e Bcero 
noABepatOHO HSM&eHiaMB. 

IlpH w == 0, a5 = a5o=^ (cm. <i>opMyjiy (114)). 


(npn T—26 c.) 
0,711 
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BooSine-ate, no <E*opMyji'fe ( 1 1 3 ), 


CjffeAOBaTejifcHO;, 




SB — = i), 

U —V 1)^ — 4p.® . . . (cm. <E>opMyjiy (115)) 


TaK-L KaK-B, Bt SaBHCHMOCTH OTTb BCJIHnHHbl M, paBHOCTB SQ MOateTI* 

6blTb HJIH nOJIOHtHTejIbHOfi, HJIH OTpnpaTCJIbHOH, TO BOnpOCb CBOAHTCfl Kh TOMy, 
nTo6bi HaHTH TO sHancHie npn KOTopoMb, McacAy saAaHHbiMH npoA'feJiaMH 
u = 0 n u = Uq, cyMMa 

S=2(SS — 

6blJia-6bI MHHHWyMb. 

IlepexoAH OTb 3 HaKa cyMMEpoBania kt> seaKy HiiTerpEpoBaHia, 5 yAeMb, 

na ocHOBaHiH npeAbiAymaro, HM-^Tb 

“0 

0 

Broxb nHTorpajib npaBOAHTca Kb BJuiniiTHTecKOMy HHTerpajiy h ho 5epeTCH 
Bb KOHeXHOMb BHA'fe- 

'iTOSbl S 6bIJ10 MHHHMyMb HaAO, HTOSbl 



0 


Hsb 9Toro ycjiOBifl HaxoAHMb 

*<0 ^ Mo 

I i] • i [^— i] 

0 0 

Bin 

Mo 

0 

Hsb 3Toro ypaBHOHiH HaHAOTca ncKOMaa BeiHTHHa pi®. 

Harerpaib 9TOTb xaKate ne SepexcH Bb KonegHOMb BBA'fe, ho, saAaBb 
nHcieHHbia sHaneHiH mojkho, npn no]vioui,B oObiKHOBeHHbixb KBaApaTypb, 
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BbnncjtHTB BeiHHHHy 3 Toro HHTerpaja pasM’iHBix'L nacjieHHBiX'B BHaHenm (ji®, 
H Tor^a, HHTepnojiHpoBaHieM'B Meac^^y ;^ByMa 6 xh3khmh BeJiH^HHaMH lerKO 
HaHTH TO SHagenie npn KOTopoMx dTOTb HHTerpajnb oSpamaeica bt. eyjiB. 

npoHBBeaa BBiTHciema, HaiAeMX caiayiomifl anaTema e v , npa 

KOTOpBIX-B 8 6y^eTT» MEHHMyMT). 


JIpedtbAu dAn u 

1^2 


0 H 

0,765 

6,7 

0 H U^—1 

0,665 

9,3 

0 n 

0,547 

17,4. 


TaKEMT) oepasoM-B, HaiBBiroAHMinaa sexMEHa^jifl p.’*, b-l CMBica'fe HaH^OJiB- 
maro nocTOflHCTBa saBHCETTb Bcep'fcjro ot-l 3a;^aHH&IX'B npeA^jjroB'B HHTerpH- 
poBaHia. 



rjiaBeL 'VI. 


rajiBBaHOMeTpH^ecKiH: MeTo;n;ii perjacTpanm. 

§ 1 . 

Teopifl ra/ibBaHOMerpa. 

yBejiH^eHia ayBCTBHTejBoocTH ceHCMorpa«3&OB’B, bt. p'fejiax'B nscJi'feAO- 
Bafiia cjia6bixi> ^aJibHEXi. BejurexpaceHiii, ocod^eHHO npn npawfeHeHiii anepioAH- 
aecKHX'B npH^opoBt, p'fejiecoo^pasHO nojrBSOBaTBca rajiBBaHOMeTpnaecKHM'B 
MeTOAOM'B perHCTpaaiH. Btb aeaix btotX) MexoATb saKjrioaaeTCfl h KaKia ero 
npeHMyipecTBa nepcAt ApyrHMH cnocoSaMH perncTpapin, mbi yate paacMOTp-fejiH 
paHBme bb § 3 rJiaBBi IV. Tenepi. paacMOTpHM-B noApo^nlse caMyio Teopiio 
BToro cnocoSa perHCTp^poBama ABHJKema ceHCMorpa<&a. 

Mbi paacMOTpHMTb axy Te- 
Hepi. 103 . opiio onaxB-TaKH npHM'feHH- 

xeJIBHO KB ropHSOHXaJIBHOMy 
MaaxHHKy, xoxa xox'B-ace Me- 
xoAB perncxpapin mojkoxb 
6bixb, 5e3Tb BcaKaro saxpyA- 
Heeia, npacnoco^jieH'B n ki> 
JiioSoMy, ApyroMy xnny cetc- 
Morpa<E>a. 

^jia raJiBBaHOMexpaae- 
CKot perncxpapin npaM-fe- 
Haexca, bb BBAy ero ^ojrBmoH 
ayBCTBHxejiBHOCXH, rajBBa- 
HOMexpB CB nOABHBKHOH 06 - 
MOTKot (Drehspul- Galvanometer). CxeMaxHaecKit aepxeasB xaKoro rajiBBano- 
Mexpa BpeAcxaBjieHB aa cji'feAymipeMB aepTeacfe 103 (bba'b CBepxy). 
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MeacAy nojiocaMH N e S CHJiBHaro, noAKOBOo5pa3naro, nocxoaHnaro Mar- 
HHTa, Aaiomaro Soji-fee hjih Meii-fee nocxoHHHoe MarHHXHoe nojte, CHJiy Koxoparo 
Mbi oSosnaaHMx, ^epesx. JPj, no^tadlmeHa bx. O, na tohkoh npoBOJioK'j& hjth na 
ysKofi, BGCbMa TOHKOH iiJiacTHHK'fe, noABHJKiiaa paaia K CTb fiojibniHiinb hhcjtom'b 
OSMOXOK' b XOHKOH HBOJIHpOBaHHOH OpOBOJIOKH. TaKaH paMa npeACXaBJIfleT'b CO 6 OK) 
KaKb-Gbi KopoxKin cojighohaT). IIpH OTcyxcxBiH TOKa njTOCKocxE. oGmotok-b na- 
pajrjrcjTbua cHJi'fe MarHHXHaro hojih. 

OSOBHaHHMTb AJIHHy 3X0X0 COJIGHOHAa HOpCSb HjrOmaAb OAHOrO SaBHXKa 
HepGSX) HHCJio oSMOxoKb qepGSTb iVj , a chjtj xoKa, HAymaro no oSMOxHaMb, 
qepGBb I. TaKOH C0JIGH0HAX> MOacGX'b SblXb, KaKb H3 B'£cxH 0 HSb TGOpiH BJIGKTpO- 
warHGXHsaia, 3moAo6jiGHTb HAeajibHOMy MariiHTy, y Koxoparo MarnHXHbia Maccbi 
CKOHpGHxpnpoBanbi y KonpoBb cojiGHOHAa (nojiEocbi MarHHxa), npHXGMb Macca 
MarHGXHSMa JS£^ Bb KajKAOMb xaKOMb iiojiioc'fe paBHa npoESBeAeniio H3b ghjibi tokh 
ua MomaAb OAHOH 06 MOXKH H na hhcjio o 0 MOxoKb, npHXOAamAxca na edunuuy 
d/muhij x.-G. 

f- 

MarHHxiibiH ftioaienxb xaKoro cojiGHOHAa hjih paBHoii.'feHHaro GMy Mar- 
HHxa SyAOTb -3^1^15 mh 

= ( 1 ) 

Ecjih paivia K. Hartexb irtcKOJbKo cjioGBb oGjviOTOKb, xo noA'b iiaAO 
noApasyarfeBaxb cpedumo njiomaAb oAHOft oSmoxkh, a noA'b o^m^ee hugjio 
05MOXOKb. 

KOHpbl npOBOJIOKH IIOABHaCHOfi KaxyniKH COGAHEGHBI Cb BHtniHGH p-fenbio 
npH nOMOmk BGCbMa XOUKHXb MGTaJ^HqGCKHXb JTHCTOHKOBb (hg nOKaBailHBlXb 
Ha qGpxcHt'fc). 

06o3HaqHBb conpoxHBJiGHie o6MOxoKb doabhjkhoh KaxymKH qepG3b p, 
conpoxHBJiGHiG BniinnieH n,I?nH nepcsb JR, BiifonHioio ajiGKxpoABHHcymyK) enxy 
(eanp., oxb KaKoro-HH5yAb rajibBaEHHGCKaro ajiGMOnxa) nepeab JE7, a qepG3b I 
cooxBtxcxByiomyK) CMy xona Bb ii;'fenH, CyAOMb HM'fexb 



noA'b BjiifleiGMb TaKoro xoica, KaTyniKa noBGpnexca na H'feKoxopbiH yrojib 9 , 
H paBHOB-feciG HacxynHXb xorAa, KorAa MOMeiiXb axGKTpoMarHHxebixb cHJib 
ypaBHOB'feCHTCfl MOMGHTOMb KpyqGHifl IIHTH. 

06o3uaqHBb nepGSb D nocToannyio KpyqGHia hhxh, h, npHHHMaa bo bhh- 
Maaic, qxo ^Jin CEJi'h KpyqeHia MOMGHXb KpyTHm;HXb co'b BCGXAa nponopnio- 
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^epT. 104 . 


HajieHi) caMOMy yijiy noBopoTa, Sy^eMib HM'feTB ^jib cooTB'feTCTByiomaro mo- 

MeHTa 2 ) 9 . 

HsB HepTeata 1 04 BHAHO, HTO OTKJ[OHflK)III.it MOMeHT-B aAeKTpOMarHHTHBIXTb 

CMB, A'^HCTByiom.Hxi. na noABHaciiyio 
KaxyniKy mh na paBHO^'feHHbIfi en Mar- 
HHTB, y KOToparo noJioacHTejiBHE.i]H: no- 
AEoca. HaxoAHTca, nanpHM'fep’B, b-b ifeTj, 
dyABT-B 

jPj cos 9 == JPj cos 9 . . . (3) 

OrpaHHaHBaHCb MajiBiMH yrAaMH ot- 
KAoneHia 9 , mbi MoaceM-B noAoacHTB 



CpaBHHBaa o 5 a MOMOBTa, noAyaaMB 

Fi3W,==X)9 

HJH, saM'^Haa ero BBipaateHieMB hsb < 3 >opMyjiBi ( 1 ), 


cos 9 


7 - T> 

^ FxNxSx' 

KoMSHHapia BejrHqHHB, cToamaa nepcAB 9, aasBiBaeTca nocmoMumfi 
%aM)eauoMempa. OdosaaaHMB ee aepesB Gi 


ToFAa 


^ x> 

Fx^xSx 




Saaa ancjieHHoe SHaaenie G, MomcMB, noyrjiy OTKjroHeHia 9 , onpeA'feJiaTb 
CHJiy TOKa Z 

G M 03 KH 0 jierKo onpeA-fejiHTB, nponycKaa aepesB rajiBBaHOMeipB tokb oiipe- 
A'feJieHHot CHJiBi, npaacMB, ajih yMCHBineHia chabi TOKa, H'feAecooSpasHo iiojb- 
BOBaTBca myHTOMB. 

H-feMB MCHBine O', T.-e., a^MB MeHBine D h q-feMB doABrae iV m S 

T^MB ayBCTBHTCABH'fee SyACTB raABBaHOMCTpB. 

TaKie raABBaHOMexpBi cb noABHacnofi oSmotkoh oSababiotb, npn iioaxo-; 
AameMB BBiSop-fe BxoAaniHXB bb BBipasKcaie O BCAHaHEB, BCCBMa 6oABmolr 
ayBCTBHTeABHocTBK), a jioTOMy DHH aBAaioTca ocoSeHHo npHroAHBiMH AJia raAB- 
BaHOMexpHaecKOH pe^HCTpa^iB[ ABHatenia ceficMorpa^OBB. 
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Mbi pa3CM0Tp']&jiH, TaKHMi. o5pa30iMi>^ ycjiOBie paBHOBifecia rajiBBaHOMexpa. 

BBiBe;i;eMi. TenepB ypaBHeme ero asHHceuia. 

TaKofi rajiBBaHOMexp-B npeACTaBJiaeTib co5ok) TBep;];yK) CHCTeiwy, HM-feiomyio 
onpeA'feJieHeyK) (BepTHKajiBHyio) ocb Bpamenia. 

Mbi MOJKeM'B, cJi'feAOBaxejiBHO, npHM'feHHXB K"!. axoMy cjiyaaio naray ocHOBeyio 
xeopeMy aiexannKH (cm. <E*opMyjiy (4) ^pe;^BIAyI^eH rjraBBi), noKOxopofi momcexx. 
HHepii;i0[ CHcxeMBi, yMHoateHHBit na yrjiOBoe ycKopenie, AOJtateHX. 5bix& paBenx. 
MOMeaxy Bcfe-B CHjnb, A'feficxByEomHX’B Ha cncxeMy. 

O^OBHa'IHB'B MOMeHTTb HHGpuiH nOABHHSHOH KaXymKH OXHOCHXGJIBHO OCH 
Bpamenifl aepeBi. a MOMeuxx. ecrtxz cbjitj Hepesx. Sy^ieanb hm-^tb 

25^^cp"=a)^ ..(6) 

Bx> BBipaatCHie 90? axoAnx-B, BO-nepBBixx,, MOMeex-B i^90?3L, o5ycjiOBJ[H- 
BaeMBiH BH-tniHet ajteKxpoABHatymefi chjioh E. Ha ocHOBamH oopMyjTB (.1 )b[( 2) 
HM-feeMB 

= (7) 

MoMeuxB aTOXB riojiOH;HxejiBiiBi&, x.-e. ohtb cxpeMHxca ysejiHqHXB yrjtOByio 

CKOpOCXB <p'. 

Bo-BTOpBIXB, BXOABTX, MOMCHTB KpyBeHifl HHTH Hop, KOXOpBlH BCerAa 
oxpnpaxejiBHBiiT, xekb kekb ohx. cxpearaxca BepnyxB KaxyniKy bb nojoateflie 
paBHOB-fecia. 

Ho, KpoMli xoro, o5iii,iH momchxb 3)2 coAepatHXB bb ce6fe eme ^tpyroH oxpn- 
paxejiBHBifi EfjreHB. 

/I^’fefiBTBHxejiBHO, Kor^a KaxyniKa oxKJioHeHa otb cBoero nojioateHia paB- 
HOB'ifecia Ha yroJiB <p, xo hoxokb MarHHXHOH chjibi (oxb nocxoHHflaro war- 
HHxa rajiBBaeoMexpa), npoHHKaiorpm aepesB o5iii;iH KOHxypB KaxyniKH, 6y;ieTB 
paBeiiB npoH3BeAeniio njromaAH imxymKH na npoaKpiio chjibi 

Ha HanpaBJieHie, nepnerianKyJiHpHoe kb njron],aAKaMB S^. 

Hbb HGpxeaKa 105 bhaho, hxo 

Q^ — F^Nj^ sin <p. 

Hsb ochobhoh xeopeMBi xeopin ajieKxpoMarHHxHoi HHAyKpiH mbi sHacMB, 
HXO, KOXAa BB KaK0fi-HH5yAB SaMKEiyXOH ptHH H3Mi&IiaeXCfl HOXOKB CHJEBI, npOHH- 
KaiomiH nepesB KaKyio-JiH5o lacxB ero oGmaro KOHxypa, xo noHBJiaexca bb 
n.'fenn irfeKOxopaa AoSaBOEHan ajieKxpoABHJKymaH CHJia nponopHioiiaJiBHaH 
CKopocxH HSM’^Henia axoro noxoita, x.-e. nepBoii npoHSBOAHOH oxb ho Bpe- 
MeHH, npHxeMB, no saKOHy JleeE^a, nanpaBJieHie cooxB'fexcxBytomaro HHAyKDtiOH- 
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■'lepT. 105. 



Haro TOKa tekobo, ^to ohT) Bcer^a npoTHBoa'fcncTByeT'B Ti^Mt npu^HHaMi.. 
KOTopBiH ero BbiBBajiH, HHaqe roBopa, pa6oTa HHAyKaionnaro toke, a, cji-fejiiOBa- 
TGJIBHO, IT COOTB-feTCTByiOipiH BpamaTeJIbHblH MOMeHT-B, Gyfl.yT'h BCerAa OTpHBCa- 
TeJILHbl. 

TaKHMTb o^paaoMB, 

T "^1 


HJiH, nojraraa cos <p = 1 , 



JR -~i- p 



TaKHiMB OSpaBOMB, COOTB’fcTCTByiOIniH MOMOETB 3TOrO HO^EBO^liarO HH^iyK- 
moHHaro TOKa npencTasHTca, Ha ocHOBaaiH <i»opMyjiB (1) h (3) (noJiaraa cos <p== 1), 
BB cji-fenyioineMB BHA'fe : 

3 totb momohtb CTporo nponopaiOHajieHB yrjOBOH CKopocTH cp'. 

CjI'^AOBETCJIbHO, OSmiH BpamaTeJlbHblH MOMCHTB Cy^^OTB 

Kb aTOMy MOMeniy cjit^yeTB npHCoe;inHHTb eipe momchtb jtpyrnxB cmb 
conpoTHBJteHia, nanp., Tpenia hjih conpoTHBJieeiH Boaayxa, Koxopbii, mejibixb 
CK opocTCH cp', Mbi MoaEtOMB npHHHTB HponoppioHajibnbiMB <p'. 

3 totb MOMoeTB, KOTopbiH TaKJKe Bcer^a oTpHnaxejiBHbit, bo bchkomb 
cjiyna'fe HpeaBbinatHO mehb no cpaBHemio cb MOMeHxoiviB ^ipyrnxB ^-fencTByio- 
HXHXB CHXB. riOJIOmHMB CFO pEBHblMB 

— 

6q ecTb Hfeoxopaji nocxoHHHaa BejiHHHHa. 
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IIonojiBHB'L Bbipaateoie MOMeHxa SO? aTHMt hobbim-b 'MenoMB, h, no;iCTaBHB'B 
saT'feM'B aOi B-B o5myK) 4>opMyjiy (6), nojryBHMB, npeHeOperaH caMOHHayKpieH, 
BjiiflHie KOTopoH coBepraeHHo hhbtobsho, cj-fe^yiomee ocHOBHoe ypaBHenie: 

TaKOBO oeEc^ee ^H^^^epeepiajibHoe ypaBHenie ABHHteaia rajuBBaHOMexpa. 

PasA'fejiHM'B xenepB bxo ypaBHeHie na h BBe^ewB cji'feAy«)in.ia o6o3Ha- 
nemfl : 


2 ^ 
’^1 ICx 


(8) 

^0 = 4 " 

^1 

(9) 




(10) 


c 

-.(11) 

— ^0 

JEt — f — p 


Tor^a MBi noJiyHHM'B OKOHnaxejibHO 


9 


Ssj tp' 


n^^cp 


Fx Nx Si 



( 12 ) 


/^H'®>«>epeHii;iajibHoe ypaBHenie ABHacenia rajibBanoMexpa npHeeAeno, xaKHMX. 
OSpaSOMB, KB HBB'feCXnOH KaHOHHXeCKOH ^^OpM-fc. 

Upn paBHOB'fecin, x.-e., KorAa cp'== 0 n <p" = 0, «>opMyjia (12) ^aexB 

^ __ r__ ^ _ 

JB-I-P JB'iJSTiSir F ' lNxSi ^^ 

T,-e. Mbi npnxoAHMB kb xon-nte «i>opMyji'fe AJia -T, Koxopyio mbi hm'^jh paebme 
(cm. <E»opMyjiBi (4) H (5)). 

IlpeAnojioHCHMB xenepB, nxo BH'^mnen: 3JieKxpoABHacyni,eH cetjibi JB ne 
cyni;ecTByeTB, n nxo rajiBBanoMexpB saMKnyxB, nepe3B BH'j&inHiOK) E^iinB cb 
conpoxHBJieHieMB JK, cbmb na ce5n. 

Tor^a MBI fiy^eMB nM'fexb 

2£jp'~i-Wj2(p = 0, ....(13) 

3x0 ecxB AH^^'3>epeHa,iajibHoe ypaBHenie co6<?mffew«ato raJiBsano- 

iviexpa; ono nnoJiH'fe xont^ecxEeHno cb AH‘i‘^^epeHn;iajibiibiMB ypaBHenieMB co6- 

23 
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CTBeHHaro ASHHceHia ropnaoETajiLHaro Ma«THHKa. Mbi MOHceMt, ci-fcAOBaTejiBHo, 
npBMo BocnoJiB30BaTBCfl paaJiHEHBiMH BBiBO^aMH H <E>opMyjiaMH npeABwymeSi 
rjaBBi, a hmchho : 

ecjiH Ej >-^3^, TO ^HBHHceHie rajjBBaHOMeTpa ey^eTi, anepioABnecKoe; 
ecjiH £3 << % , TO ABHJKeflie fiy^GTij nepioAuqecKoe ct. saTyxaHieMi) (saTy- 
xaiomaa cnnycoBrAa); 

ecjiH = W3 , TO rajH.BaHOMCTp'B SyAeTt naxoAETBca CTporo na rpaHHi^-fe 

anepioAHBHOcTH. 


0603HaEHBTb COSCTBeHHBlH, BOJIHBIH BepioAT* KOJieSaHiH raxBBaHOMeTpa 
npn OTcyTCTBiH saTyxaHia Bepes'L T3, eyACM-B hm^tb 



(14-) . 


IIocTOflHHaa saTyxaHia Sj saBHCHT-B, ho toxbko otb BHaEOHin nocToaH- 
HBiXTb Cq h c, ho h ott. o5maro coupOTHExenia bccjS u.'fenH It -+~ p. 

TaKHMT. oSpaaoMTb, cBotcTBa raxBBaHOMeTpa MoryT-B 5 bitb oxapaKTepnao- 
BaHBi Tpeiwa nocToaHHBiMH BexHHHHaiviH T^, Cq h c, KOTopBia H HyatHO onpeA't- 
xhtb Hst oHBiTa, H BexHHHHOH o5in;aro conpoTHBxeHia Been n.tnH jB-t-p. 


§ 2 .' " ' 

QnpeAtaeHie nocTOHHHbix'b ra/ibeaHOivieTpa. 

^xa perncTpaaiH ABnaceHia noABHateoH KaTyniKH raxBBaHOMCTpa no o 6 bik- 
HOBeHHOMy, paa-fee onneaHHOMy, onTHaecKOMy MCTOAy, a TaKace h a-hb nenoepeA- 
CTBOHEBiXTb BH3yaxbHBixT> HaSjioAeHiH, KTb noABHHtHOH paM-fe raxBBaHOMCTpa 
npHKp'fenxeao neSoxBraoe, nxocKoe aepKaxBae, 

B-b n.'fexax'B onpeA'feaeHia nocToaHHBix'B rajiBBaaoMeTpa, npoTHBB OToro 
3 epKaxBii.a cTaBarB TpySy cb ropHBOHTaxBHOH, xopoirio ocB-femeeHot mKaxon^^ 
y KOTopoft HyxeBoe A'feJieHie naxoAHTca nocpoAHH'fe iDKaxBi hbab oSbokthbomb 
T py 6 Bi. /l|xH yA06cTBa hIkotopbixb peAyKnin, 0 KOTopnixB p-fcaB 6 yAeTB enepeAH, 
CTaBHTB niKajiy poBHo bb paacToamn odnoto Mempa otb 3 epKaJiBn,a h ycianaB- 
XHBaioTB TpySy tbkb, htoCbi, npn paBHOB-feciH npH^opa (t.-g., npn OTcyTCTBia 
TOKOBB bb KaTyillK’fe), HyXfc A'^^JIGHit mKaXBI npHXOAHXCH- 6 BI KEKB pa 3 B Ha 
BepTHKaXBHOH HHTH TpySBI. 

Ecxh TenepB KaTymKa raxBBaHOMGTpa OTKxoHena otb CBoero noxoacGHia 
paBHOB-fecia Ha yroxB cp, to mbi yBHAHMB na BepTHKaxBHofi hhth TpySBi, noxo- 



355 


atHMTb, m-OQ A'fe-aeHie niKajiM. OrcieT't m Ha;^o A'i&JiaTB ci* to«ihocti>h) ao decn- 
mucG6 doaeu MUJiAumempa^ oi^'feHHBaa AecflTbia ;i;ojih na rj[a 3 %- 

9toti> MeTOAt HasbiBacTca aepKaAbHbiMrb MeTOAOMTb HSMtpeHia MaAbix'b 
yrjioB'b. B[mt> nocTOSHHO noAbsyiOTCfl npn pasjiHaHbix'b <E>H3HaecKHX’b nsM'fepe- 
Hiaxt. 

SaBHCHMOCTb MeatAy w n onpeA’feJiHTCfl oaenb iipocTO hs-b CA'^Ayiomaro 
aepTeaca 106. 


^epT. 106. 



06o3HaaHB’b BB o^meMB CAjaadfe paacToanie sepKajia ao mKaAbi aepeai* JD, 

SyACMB HM'feTb 

tg29 = ^. 

EcAH 9 MaAO, TO MOBKHO npOCTO nOAOJKHTb 

? = ^ -(15) 

23* 
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B-b oSmeMB-ate cJiyga'i 


? 




Paaaaraa arctg Majiot BejnqHHBi no h 3 b- 6 cthoh 4 >opMyji’fe bb pba'i«, 5 yii;oMB 


HM'feTB 


9 


i_ 

2 


m 


D 


1 mS 
~S~lD^ 


1 Wl5 


5 2)5 


1 ot7 

T ~W 


■] 


06 o 3 HanHMB nepesB Am cji'i;iyK)in;yK) BejiHanny: 


ixm — 3 x»2 


1 


m‘ 

156 


(16) 


Tor^^a MBi MoateMB noJioatHTb 

m — A7?2 

9=^jDr- 


( 17 ) 


TaKHMB odpasoMB, A-ia Toro, nTo6i>i nojrynnTB HCTHnnyio BejiHHHHy <p, 
Ha^o H3B CA'feJiaHHaro OTcnexa m eunecmh nonpaBKy Am, 

onpeAtjCHia bthxb nonpaBOKB HMtexca, bb pante ynoMBnyTOMB 
CSopHHK'fe ceHCMOMexpiiaecKHXB xaSjiHaB, oco 6 aa xa 6 JiHn;a VIII, bb Koxopot npn- 
BejtenBi, cb oKpyrjemeMB ao 0,1 MH^jinMexpa, pasjinnHBia SHanemfl Am, otb 
m — 400 “/m, BBinncjieHHBiH no 4 >opMyai'fe ( 16 ) ji,jih cjiynan 

d = iooo7„. 

TaKaa nonpaBKa cxanoBBTca omyiHxejiBHOH xojibko iiaannaa cb m= 547 m j 
Kor;i;a Am= 0 ,l 7 m j ho 3 a to, npHm =400 7 M) nonpaBKa sxa cocxaBjaexB yace 
19 , 57 m* Bb BHjiy snaxHTCJiBHOH BejiHaHHBi nonpaBOKB npn Sojbuihxb snaae- 
niaxB m, Jiyame BooSine, npn npoH 3 Bo;i;cTB'fe paajmaiiBixBHSM’fepeHiii, orpaiiHaH- 
BaxBca BejrnaHHaMH m, ne npeBBiniaK)n],HMii 300 ”/a. (npn D = 1 Mexpv). 

lIpoAnojioJKHMB TcncpB, axo y rajiBBanoMexpa t.-g., nxo co 6 — 

cxBGHHoe ero ABHatenie npeACxaBJiaeTB co 5 oio saxyxaEomyio CHHyconAj’-. 

Hto 6 bi onpeAifejiHTB bb btomb cjryqat nepioAB rajiBBanoinexpa T/ (npn 
HajiHain saxyxania) n cooxB-fexcTByiomiH AorapHOMHaecKin AeKpewenxB A^, 
Coo 6 ni,aK)TB noABnacaoH KaxymK'fc n-feKoxopBin naaajiBHBiH HianyjBCB n onpeA't- 

jiaioxB saxi^MB, npn noMoni,iixoponiaro CGKyHAOMlspa, nonpaBKa Koxoparo xoano 
HSB-icTHa, nojiHBii nepioAB KOAeGanm rajiBBanoMexpa, naSjnoAaa HSB-icxnoe 
aacjio ero npoxosKAenift aepesB nojoatenie paBHOB'fecia. IlycKaa ccKyeAOM'fepB 
BB xoAB npn naaajiBHOMB npoxosKAenin nyjieBaro A'fejrema mnajiBi aepesB hbxb 
xpySBi (nyjreBoe npoxoacAenie) h ocxanaBJiHBaa ero na ^-bomb npoxojKAeniH 
(npa ABHMeHia bb cmoj^ony), n pasftifejiHBB npoxeKuiee Bpeaia na nncJiG 
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npoxoHJAesifi nojiyqHMi> ^OBOJibHO Haj^eatHyio BejiH^Hny coScTBeenaro nepio^a 
KOJie6aHiH rajibBanoMeTpa (npn najiHaiH cjra0aro saTyxaHifl). 

HaSxioAas OAHOBpeiweHHo paA'B MaKCHMajiLHBix'B OTKXOHeHin rajiBBaHO- 
MBTpa BnpaBO h bji^£bo, mohcho nojy’JHTB h cooTB'feTCTByiomyto Bejn^ney Jiorapne- 
MHqecKaro ^eapeMeHTa . KasKAMii oTCHexi, m Ha;to nepEBiM-B ^'fexoM'B Hcnpa- 
BHTB ea cooTB'feTCTByiomj^io nonpaBKy Am. Bi* j];axBHMmeM'B mbi h 5y;i;eM'B 
yjK© noA'i> ot;;'6jibhbimh BexH^HEraMH m nojtpasyM’feBaTB ucnpaejieHUhie OTC^eTBi 
uo raKaa-fe. 


BoaBMeM-B a^cojiiomuusi suaueum AByxB KaKHXB-JiHeo nocx'^AOBaTejiBHBix'B 
MaKCHMaxBHBixB yrjroBB OTKjroHenia raxBBaHOMexpa h 
Tor^a 



9A 

^k-lr-X 


~ Log 




ripH onpeA'fexeHiH ebb onBixa^, jyqme nojiBBOBaxBca CJtd&AyiomHMB 
npieMOMB. 

Hstj nponopaiH 


nik 






HM-feeMX. 












H 





Const. 


Aj = Log (»j -f- — Log (OTj. 




m 




(18) 


BsaBniH cyMMy a^cojnoxHBixi. BHa^eHiH coc'1iahhxx> oxKxoHeHift BnpaBO 
H BX-feBO, MBI HCKJiioxaeMx* B03Mo>KHyio oniHfiKy bx> noAOHcemH HyxB-nyHKxa 
npnSopa, xaKx> KaKx. npeACxaBjiaex'B co6oio hhxto hhob, Kanx. 

noxHBiH pasMax'B npH^opa oxx) KpasHaro noxoacenia BnpaBO ao Kpaiaaro noxo- 
atenia Bi'^feBo, a bx. oxomx. cjiyHa'fe aexpe^yexca BOBce, xxo5BiOTC«iexx>, cooxs'fex- 
cxByioin,iH noxoateniio paBnoB'fecia rajiBBanoMexpa, C0BnaAajix»-6Bi xotoo cx> 
HyxeMx* A'feJteHifi niKajiBi. 

HaSxioAaa paAx> nocJi'jfeAyH)ni.Hxx». BHaaenia BBiaacjiHMx., no <i*op- 
Myx'fe (18), cooxB'fixcxByiomia BejrnqHHBi A^^, hbX) KOxopBixx* noxoMx. BOBBMeMx> 
cpoAHee. 3xoxx> cnoco6x> onpeA'fejrenia xorapHOMnaecKaro AeKpeMenxa Aj x^mx. 
yAoSeex., nxo, no corjraciio oxA'fexBHBixx. BexHaHHX> A^^, MoacHO cyAHXB o xomx>, 
nacKOABKo caMBin naSAioAenia BOoSme naAejKHBi. 

Ho MoatHO orpannnHXBca xoabko nepBon h nocA'feAHen cyMMon h oxcioAa 
npHMO noAyanxB A^. 

^McxBHxexBHo, npeAnoAoacHMX), nxo y Hacx> npoHa5AioAeHo s paBXHHHBixx* 
oTKAonenit. 
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To^;^a 

= Log -t- — Log {m^ -+- 

Aj — Log {m^ -I- — Log {m^ -i- 

Aj == Log {m^ -+- 7)1^ — Log {m^ -+- 
Aj = Log {m^_^ -4- m^_^) — Log m^). 

BsflBinH cjMMy orax-B B&ipaHteniH, nojiyH-HM-L 

A ”^2) — I^og (m.y— 1 -*- 


(19) 


BtotI) chocoSb onpeA'feJieHifl Aj , oqeBHAHO, ToacAecTBeHt ch npeABwymHMi., 
TaKij KaKi>, npn onpeA'feJieHiH apnoMeTH'^ecKaro cpe^HarOj BC'fe npowreatyTO'iHbiH 
BHa’Tema Log BsanMHO coKpaTHTca; ho, npn noJiBBOBaHiH <i»op- 

MyjiOH (19) AM BbiHHCJieHiH A^, H'fcT'b yate HHKaKoro KpHTepia cyacAenia 

o corAaciH peByjibTaTOB-b oTA'feJibHbix'b HaSjiioAeHifi. 

HtoSbi coo6m,HTb raAb- 
Hepi. 107. BaHOMexpy naaajibHbm hm- 

nyiibc-b H BbiBecTH ero hb-b 
^ noxoJKGHia paBHOB'fccia, Moac- 

HO BOCnOJlBSOBaTBCa CJI'feAyK)- 
miTM'b npocTbiM'B iipncno- 
coSjieHieM'B, noKasaHHbiM'b 
aa cji'^AyiomeM’b cxeMaraae- 
CKOMb aepTeat-fe ( 107 ). 

G HpeACTaBjraeT'B C06010 
rajiBBaHOMeTp-B, a til 
ero HapyacHbie BaacHMBi, kx. 
KOTopbiM-b npaKp-feiiJiaiOTca 
KOHabi npoBOJiOKH impyaiHOH 
il’inH CB coHpoTHBjremeM'B It, 
MeasAy T'feMH-ac(? saam- 
MaMH pacnojiaraioT'B OTB'feTB- 
jeanyio a-fenb K^ABK^, bb 
KOT opyio BBOAaTB njiocKyio KaxyniKy AB a BbiKJEioHaTejrB M. 

SaKpbiBB M, KJiaAyTB na KaxyrnKy AB hojiiocb KaKoro-HH^yAb nxocKaro, 
cxajiBHoro MaraHxa. TorAa aepesB o 5 moxkh raABBanoMexpa nofiAeTB HHAyK- 
Il.iOHHbl 0 XOKB, KOTOpblH H BBlBGAeTB paMy CB 05 mOXKOS H3 B HOJioajjeHia paBHO- 
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B-fecia. IIocjL^ 3 Toro OTKpbisaiOT'B BbiKJiHDiaTejrL M. Tor^a conpoxHBJieHie aa- 
pyacHOH Bt-fenH dyACT-b no npeacaeMy paBHO R. 

Ecah, no oKonaaniH HadjncAenin na^b AOKpeMenTOMb, saKpbixb ]K n chatb 
M arHHTb, TO rajbBanoMeTpTb nojyanxb HMoy-UbCb Bb npoxHBonoJiOHiHyK) cxopony. 

Moatno nocTynnxb, OAHaKO, npom;e, 

KaxymKy JlB h BbiKAioaaTeAb M ctiHMaiOTb coBcfeivib, a Bb cooTB-fex- 
-CTsyiomyK) OTB-fexfiAenHyio m'fenb BBOAaxb rA'fe-HndyAB, nanpHM'fepb Bb JE 7 , KaKyio- 
HHdyAb BAeKXpoABHBEcyEAyK) CHJiy, xoxa-dbi OTb cyxoro BAewenTa; KOHn,bi-BKe AtlB 
OCXaBAHIOTb CBOdOAHbIMH. 

BaaBb saTtwLb bth KOHn.bi MeacAy naAbn.aMH Asyxb pyKb, mm saMKneMb 
T'fcMb caMbiMb n.'fenb raAbBaaoMexpa aepesb ceda, n, xanb naKb conpoTHBienie 
aeAOB'feaecKaro x-tAa apesBbiaanHO boahko, to aepesb raAbBaHOMOxpb noHAOxb 
oaenb cAadbiH xoKb. Chaj 9 xoro xona Momio, ao nsB-fecTHon cxenenn, peryAH- 
pOBaXb, CBKHMaa CHAbH'fce HAH CAadte KOnabl npOBOAOKH MOHCAy naAbpaMH, Hj 
xaKHMb odpasoMb, noAyTHTb BKeAaeMbm naaaAbHMH yroAb OTKAOHenia raAbBano- 
MGTpa. HocA'fe BToro dpocaioxb Konnbi A is. JB. 

TaKHMb odpaaoMb Moatao onpeA^AHXb h 

CaMbia nadAioAenia hbao nponsBOAHTb Bb CA'£Ayiom,eMb nopaAKii. 

CnaaaAa coBepmenao pasMbiKaioxb napyacHyio n.tnb raAbBanoMexpa. 
TorAa = oo. 

OdoaaaaHMb cooTB-fexcTBenHyio BeAHaniiy nocxoaHHOH BaTyxania £j ae- 
pesb a AorapHOMnaecidii AOKpeivieHXb aepeab A^. TorAa, no <i»opMyAt ( 11 ), 

£<j==Co. 

• OnpeA'feAHBb H 3 b onbixa cooTB’fcxcxByiomia BeAHaHHBi h A^, naiAeMb, 
no ^E'opMyAaMb ( 52 ) h ( 54 ) npeAi>iAyni;efi rAaBM, 

rp f 

rp £l 

^ yiH- 0,53720 AqS' ‘ 

H 

Ejj = Cq = 4,6052 • 

nocToaHHbia raAbnanoMexpa h Cq dyAyxb, TaKHMb o 6 pa 30 Mb,onpe- 
A'fejreHbi, npHTOMb A^ dbiBaexb odbiKaoBenno cxoal MaAO, axo npaKXHaecKH 
He OTAHnaerca oxb T/. 

IIocA'fe Bxoro aaMbiKaioxb Hapyatnyio pljnb aepesb KaKOe-imdyAb HSB'j&cxHoe 
conpoTHBAenie JR, h onpeA'feAaioTb moAhuo cooxB’txexByroin.iH AorapnoMHaecKiS 
AOKpcMeHTb Aj^, xaKb KaKb codcxBeiiHbiH nepioAb KOAedanii raibBanoMexpa 

Oar 

(npH pTcyxCTBiH saTyxaHifl) Tj = — yace HSB'fecTeH'B. 


( 20 ) 

( 21 ) 



3G0 



Ho aTOH <i>opMyj'fe onpeA'feJiHTca £j. 

TaKHMi* oGpaaoM’B, hsi. ypaBneHia (11) SyAeiui, hm^te. 


c = (z^ — Co)(i2-t-p) 


( 22 ) 


(23) 


TaiCB KaKTE. conpoTHBJieHie p caMoro raJiBBanoMeTpa ESB-fecTHO, xoth-6bi 
H at onpea^jieHiHi ct mocthkom'b Wheatstone’ a, to no ^opMyjih (23) mobkho 
jierKo HaMxH h xpeTBio nocToanHyio rajiBBanoMeTpa c. 

Ilpn oTHxn HaGxioAeHiflX'B Ha;i.o yqnTBiBaTBj bi, cjy^a'fe HaAoSnocTEr, h co- 
npoTHEjenie coeABHHTejTBHBix'B npoBOJOKn, bxoa>3iii,hxt> bT) cocxaBT. JR. 

Jl^xa oSjierqeHia oraxTb BBiqHCjreHin, bt> CGopHHK-h ceficMOMeTpH^ecKHX'B 
TaGjiHU'B BT> TadjiHn'fe IX npHBeAen&i BejrnqHHBi Log Vl -i- 0,53720 A® cn 
nsTBio j^ecaxnqHBiMH straKaMH, ajih paBJinTHBixi. BHaqenifi A, oxn A= 0,001 ao 
A = 0,800, qxo cooTBhxcTByex'B Koe^«»Hn,ieHTy aaxyxania v paBHOiuy, npn- 
M^pno, 6, 3 (Log V = A). 

A (hjih A^^) cji-feAyerB onpeA'feJiaxB nsn ontixa cn xoneocTBio m.o qexBep- 
xaro AecflxnqrHaro snaKa, a noxoiay, npn noJiBSOBamn Ta6j[Hii;eH: IX, nonpaBKy 
Ha qexBepTBii AecHTHHHBiH BHaKi, Bx BejiHaHH-fe A onpeA'fc-iaioTx ynte HHxepno- 
aHpoBaHiemx, npn domoihh Ta6jiHii;Bi XVII nponopnioHajBHBixx nacTen. 

c cxfcayexx onpe^-fejiHXB npn pasjiHHHBixx SHaneHiHXx JR hjih Ej, h H3x 
BC' hxx HOJiyqeHHBixx, xaKHMx oGpasoMx, Be.iHqHHx bshxb cpeAHee. 

IIpH BBlSop-fe COOTB'hxCXByiOmHXX BeJIHqHHX i?, na^O pyKOBOACXBOBaXBCH 
•rhiMx, qxoGbi Koe^&oHiiiieHTx aaxyxama (Ai=Logt;J ee 5 bijix-6bi, hh cjihih- 
KOMX Majix, HH cjiHraKOMX BCJiHKx, xaKx KaKX HHane onpeA'feJtenie c Gy^exx ne- 
TOHHO. HaEBBiroAHMinifl SHaHeHifl A-aa saKJiioqeHBi, npHM'fepno, bx npeA'h- 
jiaxx MGBKAy 1,5 h 6. 

OnpeA'h-aHBX nocxoHHHBiH h g, mobecho cefinacx-BKe phmHXB h xaKoS 
Bonpocx: KaKoe aojibkho Gbixb conpoxHBJieHie BH'fcraHefi n.'fenn htoGbi rajiB- 
BaHOMexpx naxoAHJiCH cxporo na rpaHHn.'fe anepioAHqHOCXH? 

Bx 3T0MX ciyqa'h 

27t: 

ToPAa H3X 3>opMyjiBi (23) 6yAeMX nM'ixB 



( 24 ) 
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IIpH nojibsoBaHiH rajibBaHOMexpHiecKHMi. MexoAOMi. perHCTpaEtiH, cji'fe- 
AyexTb BcerAa ycTanaBJiHBaTi. rajiBBanoMeTpi* cxporo na rpaHHay anepiOAH^- 
HOCTB, HTO npaKTHHeCKE O^CHB jerKO OCymeCTBHTB, TaKl. KaRTb BeCB BOnpOCX 
CBOAHTCH TOJiBKO K-B BBiSopy noAXOAsmaro BH-feraHaro conpoTHBJieHiH D.'fenH R^. 

Bt. BTOMi. cjryaa'fe Baxysaeie rajiBBaHOMexpa SyAexx. oaeHB CHJiBHoe h 
BJ iiflHie coScxBenaaro ero ABHaceeia na saimcB SyAexi, noaxa coBepmeano 
HCKXioaeHo; KpoM-fe xoro, npa rpaHHa-^fe anepioAHaaocxa, caMBia <E»opMyjBi npa- 
HHMaiox'B, KaK-B MBi yBHAHMx. AaxBme, 6oji'J&e npocxoa a H3ain,HBm bha'b. 

OnBixx. DOKasBiBaex'Bj axo nocxoaaHBia rajiBBaaoMexpa c noaxa 

He saBHcai-B oxx* xeMnepaxypbi. H^xo-ffie Kacaexca conpoxHBJieHia m'^abbixtb 
npoBOxoKX), xo OHO jBejiHHHBaexca ct* BOBpacxanieMTb xeMnepaxypbi t, npaaeM'B 
cooxBfecxByiomiH xepMHaecKiii Koe<E‘«'HD,ieHX'B mojkho b'b cpeAHeM-B npHHaxB 
paBHbiM-B 0,004. TaKHMX. oSpasoMB, conpoxHBJieHie iipn xeMnepaxyp-fe t, a 
BMeHHO i?,, CBasano ex. conpoxuBAeHieMx. R^ npn 0°C. cx'feAyiomHMx. cooxao- 
menieMX) : 

= (1-1- 0,004 j5) ... .(25) 


Cx) 3X0H saBHCHMOcxbio coiipoTHBJieHia oxx. xeMnepaxypBi hphxoahtch 
cxHxaxbCH npn BbiSop'fe npoBOxoKx.AxanpeA'fexbHaroconpoTHBJiemajB^, Koxopoe 
AOJtatHO 5bixb BcexAa npiypoaeHo kx. cpeAnet xeMaepaxyp'^ xoro noMi&ni,eHia, 
rA'fe cooxB'fexcxeyioiii.ii ceHCMorpa<E.x. AOJatesx* 6Bixb ycxaHOBJieHX.. 

EcjiH“6bi Mbi, KpoM'fe HOCXOHHUbixx. H c, onpeA'^xME-Sbi eme h3x» 
OHbixa, HponycKaa aepe3x> raxbBanoMexpx, xokx. onpeA'feJieHHOH chibi, eme xaKx> 
HasbiBaeMyK) noemomuy'K) rajibBanoMexpa O (cm. oopwyjiy (5)), aero, OAHaKO, 
AAH cetcMOMexpHaecKHXX. n’i&xeH bobcc ne xpe^yexca, xo mbi MorJiH-6bi, no 
3XHMX> xpcMX. BexHaHHaiHx., onpeA'feJiHXB eme MOMeHxx. HHepmn noABH>KHot Ka- 
xyniKH Kj^ H nocxoaimyio Kpyaenia JD. 

^'feiicxBHxejibHO, <t>opMyjibi (4), (8) h (9) Aaioxx. nanx.: 


G- 

B 

(4) 


Jjx iVi /bi 


'1 

B 

Kx 

(8) 

G = 

= •••• 

(10) 


Bosboah BbipajKenie A-®a ^ KsaApaxx. h yMHOKHBX. ero na BBipa- 
HteHie (10), iioxyaHMX> 


G^c== 


X)2 


J) = 


Ho H3X. 4)0pMyJIbI (8) 
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cji-feAOBaTejibHO, 

HJiir 

H 




2c 

"1“ 


D = 


2c 02 


(26) 

(27) 


EcjiH“6bi Mfci seajiH eiii,e ota'^jibho oSmyio miomaAB o6motoki> nojai.BH3KHOH 
KaxymKH to, no ^opMyjiaMx> (4) n (27), Morjin-5bi BbmncjiHTE. h chjij’’ 

MarHHTHaro hojih rajiBBaHOMeTpa 



2c C 

« i 2 {Ni b \) 


(28) 


^jifl Jiyqmaro yacHeam Bonpoca 061. onpeA'fejieHin nocxoaHHBixT* rajiBBa- 
HOMexpa (Tj, Cq h c), npHseACMB cji-feAJfoni.ie HHCJEeneBie npaMfjpBi, sanMCTBO- 
BaHHBie paB npaKTHKa (rajiBBaHOMexpij JVs VI, ycxanoBjreHHBiH npH ropHSOH- 
TajiBHOMB, anepioAH’iecKOM'B ceHCMorpa<i>'fe bb IlapHHt'fe, m rajiBBanoMexpB JVs VII, 
ycxaHOBieHHBit npn xaKOMB ace ceficMorpa^&'fe bb IlyjiKOBfe). 


I) JR = 00, 


FaAteanoMempz M VI. 



(Hcnp asjieHHoe) 


133,9 m/m 


124,2 


mji -+- mjt - t-x Log { wi/c - I - } 


116,6 

107,9 

101,6 


258,1 M/, 
240,8 

224.5 

209.5 


195.5 


182,6 

170,5 


159,3 


148,8 


139,0 


2,4118 

2,3817 

2,3512 


2,3212 


2,2912 

2,2615 


2,2317 


2,2022 


2,1726 

2,1430 


0,0301 


0,0305 


0,0300 

0,0300 

0,0297 

0,0298 


0,0295 


0,0296 

0,0296 


Bb cpeAHOMB 


Ao = 0,0299. 
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mk 




(nonpaBKa 

He TpedyeTca) 


liog 

Ao 

, 61,411/m 

98,4 m/m 

1,9930 


47,0 

92,0 

1,9638 ' 

0,0292 

45,0 

86,0 

1,9345 

0,0293 

41,0 ! 

80,1 

1,9036 

0,0309 

39,1 

74,8 

1,8789 

0,0297 

86,7 

69,9 

1,8446 

0,0294 

34,2 

65,2 

1,8142 

0,0308 

31,0 

61,0 

1,7853 

0,0289 

30,0 

57,0 

1,7669 

0,0294 

27,0 

63,2 

1,7259 

0,0300 

26,2 





B-b cpeAHeMB 

06 ni.ee cpejiHee 


Ao = 0,0297. 


Ao = 0,0298, «;j==l,07 [«;i = BogAJ. 


KpOM-fe Toro, 
Cji'feAOBaTejibHO, 


T/ = 24^69. 


7; = 24°68 
^1 = 0,2546 
^ Co == 0,00556 


(cm. <E>opMyjiM (20), 

(14) H (21)). 







Ill 


(HcnpaBjuenHoe) 


207,7 “/k 


119,5 


68,8 


39,8 


22,9 


222,5 


128,4 


42,85 


24,35 



327,2 m/m 


188,3 


108,6 


36,0 


350,9 


202,2 


116,65 


67,20 


38,55 


Log {nik-i-mk-tr-x} 


2,5148 


2,2749 


2,0358 


1,7973 


1,5663 



cpe;at,H;eMTb 


2,5462 


2,3058 


2,0669 


1,8274 


1,5860 



0,2399 


0,2391 


0,2385 


0,2410 



0,2394 


0,2389 


0,2395 


0,2414 



06 m;ee cpeAHee 


Ai== 0,2397, 

£^ = 0,04406. 











365 


III) JK = 80O. 



05nxee cpeAnee 


A. 


0,4551, -y. 


2,85. 


0,08056 
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IV) 12 = 50 0 . 


mu 

(HcnpaBJieHHoe) 

mu~+-mu^x 

Log {OTft - 1 - 

Ai' 

302,9 ii/m 

66,0 

8,9 

357,9 

63,9 

2,5638 

1,8055 

0,7483 

332,2 

58,3 

11,9 

890,6 

70,2 

2,5916 

1,8463 

0,7463 

80,3 

15,6 

1,81) 

96,9 

17,4 

1,9818 

1,2406 

0,7413 

! 

864,0 

64,1 

10,9 

418,1 

75,0 

2,6213 

1,8761 

0,7462 


OCmee cpe;i,Hee 

Ai = 0 , 7453 , t;i= 5 , 56 . 


£^==0,1220. 

conpoTHBJieHia rajEEaHOMexpa HM'feem’B 

p = 4,120 (npH 19°C.) 

Ha ocHOBaeiH arax-B AaHHbiXB nojiyiaiOTCH, no oopmyji'fe (2 3 ), cji-fe^yion^ia 

SHanenifl nocrouHEfoa: c. 


1 ) He catAyexi,, bx. cyinHocTH, gpaxi. Taxia jiajcuH sHa'ieaifl m*. 
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JS-4-P 


H 

e 

164,12 Q 

0,2397 

0,04406 

6,820 

84,12 

0,4661 

0,08066 

6,310 

64,12 

0,7453 

0,1220 

6,300 


Bt cpeAHeM-B 

c = 6,310. 


TaK’I> KaKTb, KpOM-fe Toro, 




Co =0,00556 
= 0,2546, 


TO AJia Birfemnaro conpoTHBJieHiH npn KoxopoM't ra-:>ibBaBOMeTpT> 6yAeTTb na- 
xoAHTBCfl CTporo Ha rpaHHH'fe anepioAHHHOCTH = wj, SyACMt hm^b 


= 21,22 a. 

CZ ' 


(npH 19°C.) 


EcjiEr- 5 Bi raJibBaHOMeTpt 5 biJT> saMKHyTT. caMT> aa ce 6 fl, to oht. ysse 
6 bijit>- 5 bi chjibho anepioAHHeni. cb BecBMa SHaaHxejibHi.iM'B saTyxaHieMB. 

^i&HCTBHTeJIBHO, ;^JIH JR — 0, 

e,= 1 , 5371 , 

a, ci'feAOBaTejibHO, 

\ = ii= 6,037. 

^ara npyroro rajiBBaHOMexpa Jfs VII noJiyanjiHCB c-i-feAyioiHia AaHHBm: 

« 

Co= 0,00538 
Ti = 24°59 
^1 = 0,2556 

p = 4,12 0 (npH 19 ° 0 .) 
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B-i-p 

Ai 

Si 

e 

164,12 Q 

0,2490 

0,04689 

6,648 

114,12 

0,3507 

0,06362 

G,(>47 

84,12 

0,4765 

0,08428 

6,688 

54,12 

0,7917 

0,1283 

6,653 


Bi. cpeAHeMt 
Orcio^ia naxoAHM-b 


c= 65647 . 

= 22,4:4c Q. 


(npH 19°C.) 


Mbi BEAM'b, TaKHMTb odpasoMT), HTO onpeA'feJieHie iiocToaHnbixi> rajibBa- 
HOMCTpa He npeACTaBJifleTb Ha EpaKTHK’fe HHKaKHXi. BaxpyAHeHifi. 

ceucMOMempmecKuxs urb/ieii AOCTaiOEHo BHaxb coScTBeimbifi iiepioA'B 
raABBanoMexpa (eesB saTyxamfl) cb Toqeocxbio ao 0,1 ccKyHAbi. 


§ 3. 

Teopia ranbBaHoiweTpMqecKOM perMCTpai4iH. 

Cj'iAyiomiH Hepxeacb 108 npeAcxaBMex7> coSoio ycxpoficxBO npHcriocod- 
Jienia ajth raibBanoMexpHnecKOH perHcxpanin (eHAb coepxy). 

(t ecxb THHccjiaH Macca ropHsoHxaJibHaro MaaxHiiKa, TT —~— w'liAiiaH iijac- 
THHEa AJia MarHHTHaro aaxyxaniH, J — nejrjiyjioHAiiaa paivia ex. aexbipbMH hh- 
AyKEioHHbiMH KaxyniKaMH, K — napyzKHbie saHcuMbi, TJ — xoinde, laexaAAH- 
xecKie, cepe6pHHHbie ahcxchkh, coeAHnaiomie KOFmbi npoBOjroKb cHCxeMbi 

HHAyKHioHHbixx, KaxymeKX. cx, nenoABHJKHbiMH BaatHMawH K. MaruHTbi ne 110 - 
KaaaHbi na Hepxeat-fe. 

HaAx. HHAyKpioHHbiMH KaxymKaMH nojiiocbi nocxoHHHbixx. iviariiHxoBX. pac- 

noiaraioxca xanx., khex. bxo noKaaaHO A-^a oahoh EaxyuiKH na cj'feAywiUCMX. 

HepTemt 109, a HMeHHo, npn paBHOB'feciH MaHxiiHEa, oahh noxoBHiia KaJKAot 

KaxymEH bxoahxx, bx. 6ojite mh Meni^e nocxoHHHoe MarirnrHoe iiojie, CHJiy 

Eoxoparo mbi o5o3HaxHMx, xepesx. F, a Apyraa nojiOBHHa iiaxoAHxc/i Bii-fe 
nojiH. 
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Hepx. 108. 



Ha Hepxem'fe 109 (sHji.'b ceepxy) ABOD npeACTaBJUiexi) coSoio oahhx. 
nojEECCB noAKOBooSpasnaro Marenxa, CBHsaHiiaro co mxaTHBOMx> MaaxnnKa, a 
— oany noABHaEi- 
HyK) HHjiyKriiioHHyK) Kaxym- 
Ky. G — Tflacejraa Macca Ma- 
axHHKa, a O — ocb Bpa- 
mcHia. 

npe^nojiOHtHMXj noKa, axo 
y HacTbHM-feexca xoibko oahhx> 
aexbipexx> - yro-ibHRifi o6o- 
poxx. IIpOBOJIOKH 
UlHpHey ero A^J)^ —B^ 
oSoBHaaHM'B’xepea'Ba, a pas- 
cxoflHie OOj aepeat JOj. 

Kor^a MaaxHHKx. nosep- 
Hexca BBpaBO na oaeHt Ma- 
JILIH yrOJLTb 0, TO nOTOKTb Q 
MarUHTHOH CHJIBI, npoHHKaio- 
miS aepes-b AaHHLiH KOHxyp'b, 
yBejin’iHTCfl aa BejTH'iHHy 

OrpaHHqHBaacb MajibiMH 
yrjraMH noBopoxa 6, Mbi mo- 
HteMx. CKasaTb, 'ixo, HCxoj;a 
n3x> nepBonaaa.ibHaro oxkjio- 
neiraaro nojoatenia Maax- 
HHKa, BOo6in.e 



dQ = FaL-yd^. 


24 
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MH 


dt 


FaL^b', 


EcJIH HHCIO OSopOTOBTb npOBOJIOKH Ha paM-fe 77, TO 

^ = F.NaZ^<i', 

r^'t, ecJiH npoBOjroKa HaMOTana btb H-icKOJEKO cjiceB-B, to no^Tb a HaAO no;i,pa3y- 
M-feBaTt cpednmo mHpHHy o;i;Horo oSopoxa. 

Hoat* BJianieMTb HSM-feHeHia noxoKa chjibi, bt* Aaneon KaxymK'fe, no saKO- 

HaM-B ajceKxpo-MarHHTHOE HHAyKpin, BoaSyAHTca ^JreKTpo;^BH^KyI^a^I cpura F,. 
dQ 

paBHas — . 

TaRExt B:H;iyKr];ioHHBixT> KaxymeKB 4, a noxoMy, ecjiH on-fe coe^HHeHLi! 
MeH:;;y co0ok) xaKB, hto HH^tyKnioHHBie xokh eo eurbrnueu whvm BsaHMHO ycH- 
jiHBaioTca, T.e. H;^yx'B no o^HOMy h Towy-H^e iianpaBjeHiEO, to oGmaa ajieKTpo- 
;^BH>KyiD,aa cujra bb n,i&nH 5y;i;eT'B 

:5J = _4^=: — A.FFaF^^^' {29} 

06o3HaHEM'B o^mee conpoxHBjfeHie BC'fex’B HuayKEi.ioHHBix'B KaxyineKTb, 
T.-e. conpoTHBjieHie npoBOJiOKH MeacAy saxsHMaMH K n't cxopoiiy KaxymeKB, 
nepesB , npHneM-B KaxyniKH Moryx-B 6 bitb, cMOxpa no ycjroBiaMB, coeAHHenBi 
MOHiAy co6ok) hjih nocj'feAOBaxejiBHO, mh napaxjiej[BHO, hjih hhctbio nocJi'feAOBa- 
xejbHO, a HacTBK) napajrxejBHO. ConpoxHBjreHie-;Ke paseBixT. coeAHHHTejiBHBixT> 
npoBOjroKT. MOJKAy sasKHMaMH MaflXHHKa K H saacHMaMH rajTBBaHOMexpa o 5 o 3 Ha- 
HHMTb nepeSB r. 

Tor^a BH'femHee conpoxHBJieHie, no OTHoraeniio kb rajibBaHOMexpy, (JyAOX'B 

B = . ( 30 ) 

a o6in;ee conpoTHBJreme n.'fenH MaHXHHKa, coeAHnennaro cb rajiBBanoMexpOMB^ 

7^ 8 p • 

TaKHMB oSpasoMB, noAB BJiineieMB ABHHcenia MaaxnnKa, nepesB raxBBaHO- 
MexpB noHAOTB axeKxpHHecKiH tokb, 3jreKTpoABH2Kyin;afl cnjia Koxoparo nponop- 
n,ioHaj[BHa y%Jioeou cKopocmu ABHJKeiiin ManxHHKa. 

noACxaBHMB xenepB BBipaatoHie A-Jifl F h3b «i>opMyjibi (29) bb o5in;ee 
AH<^<i»epeHii;iajrBHoe ypaBnenie ABHaceHia raABBanoiviexpa (12) n BBOAeMB aj^* 
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coKpamenia cji-feAyioinee oSosHaaeHie : 


. F-FiNaN-^S^Z:, 
K 4 • (U -f- p) 


(31) 


Tor^a Mbi nojiyaHMi* a-ifl rajrtBaHOMeTpa c-H'fejiyioiiiiee, OKonqaTejibHoe 
aH< 3 E>«>epeHn,iajitHoe ypaBHeeie: 


<p'' -I- 2£^ cp^ -I- nj^ -+- k 0' = 0 


(32) 


Koe^<&Bii.ieHT'i> h easBiBaeTca nejpeeoduuMz MuomcumejieMs; oh'b, KaKt 
MLi yBHAHMTb Aajitme, oaeHB jierKO onpeA^jiaeTCHH3’Boni>iTa.Il3'B‘3E>opMyjiBi(32) 
BHAHO, axo, B'B OTHOnieHin CBOHX-B paSM'fepOB'B, k oCfpaTHO nponOppiOHaJIBHO H-fe- 
KOTOpOMy BpeMBEH. 

^'feicTBHxejiBeo, 

9 "=®’ 


cji'feAOBaTejBHO, 


«'=&] 


*^»opMyjia (31) iiarjiHAHo noKasBiBaexTb naMB ot-b KaKHXB hmchho bbjih- 
EHUB axoT-B nepeBo;i;HBiH: MHOJKHxejiB saBiicHTB. 6ojiBme k, xfiMB EyscTEH- 

xejiBHl^e 6yja;exx> perHcxpaain. 

PeryjHpoBaxB BeJEiamiy k Moatno OEeiiB npocxo, c()JiH3KaH mh y^ajiaa 
nojriocBi MarHHTOBB npn HHAyKn.ioHHBiXB KaxymKaxTb, x.-e. HSM'fenaH CHJiy Mar- 
HHXHaro noxH F. Bo bcomb ^ajiBn-fegmeMB mbi ^y^neinB cqHxaxB nepeBO^HBiH 
MHOBKHXeXB Tc BeJLHqHHOft nOJTOXKHXeJIBHOft. 


IIpHCTynHMB xenepB kb HHTerpHpOBamio ypaBHemn (32) bb npe;;nojio- 
jKeniEr, qxo cM'femeEiia ho^bbi x yji;oBJiexBopaioTB saKOiiy rapMOHHqecKHXB KOje- 
^anifi: 



npe;i;aoxox^:HMB ;i.aji'£e, bxo MaaxHHKB, kb KoxopOMy mbi npHcnocoSnjin 
rajrBBaHOMeTpHqrecKyio perHcxpaii.iK>, CHadatenB cmbhbimb saxyxanieMB. 

Tor^a, A-an ne cjehiokomb MajiBixB SHaaemii BpeMenn ypaBnenie abh- 
acenia MaaxHHKa MoatexB 6 bitb npeACxaBAeHO <[>opMyj[OH (95) npeABiAyni,eH 


rjiaBBi 


■ u‘^) yi ■ — [k^f (tc) 


sin {t — 'z) -+- Sj. 


24 * 
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BoSBMeMTb npOH 3 BOAHyK) OTt 9 TOt ^yHKI];iH no BpeMOHE H nOACTaBHM'B ee 
wb npoAbuymee ypaBnenie ( 32 ). 

Tor^a . 


? 


// 


2£j 






I 


(1 -I- m 2 ) yi — JJ .2 f (m) 


cos \p {t — -t) -+- S } . 


Ho, TaK-B KaKTb 

— cos {p{t — -t) - 1- S[ = sin (t — tt) -i- > 

TO npeAbiAyn^ee ypaBnenie mojkho npeACTaBBTi. bt> cj['fe)i,yK)n];eiviT> BH^i.^fe: 

cp" -I- 2ej cp' sin j -+- SJ, (33) 

rji.'fc 


i_ j_ 1 

^1 ^ i-* (1 -j/l jjl,2 jf' (u'j 


. . . .( 34 ) 


H 



( 35 ) 


HHTerpnpoBania ypaBnemn ( 33 ) mbi BOcnojiBsyeMca npaMO BBiBo;i;aMn 
H ^-opMyJiaMH npe^[,Bi)i;yni.eH rjiaBBi. 

Mbi hm^jeh TaMB, )i;jra ABnatenia ropnsoHTajcBnaro luaaTHHKa npn rapMO- 
HHnecKHXB cM'fera,eHiaxB nonsBi, cji-fe^yiomee )i;n<D'<>epeHniajiBHoe ypaBnenie abh- 
atenia (cm. <E»opMyjiBi ( 72 ) n ( 71 ) npeABiAymen rjaBBi): 

9 ^' -i- 2 s 6 ' -B- Q • sin {pt -+- S), ( 36 ) 


o^miH MHTerpaiB KOToparo hm-^jib cJi'^Ayiomin bha'b: 

6 = e-e« [Pj cos yjE - 4 - sin Y^] -i- 

sin jjp(i“T:)-i- 8 )}, . . . (<&opMyjia( 93 )rjraBBi V) 




H 


X 


m ^ 

^ (1-1- m 2) 1/ 1 — {J.2 f (tt) 

Y==-4-y^ 

o . £2 




ll 


Z2. 
T ■ 




m = [t^]' 

'c = y arctg |y 1 — [X- 


2it 


«s. 




(Cm. ^opMyjbi ( 36 ), 
( 56 ), ( 57 ), ( 88 ), 

} ( 89 ), ( 91 ) n ( 92 ) 

npeABiAyniefi 
rjiaBBi). 
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Ha ocHOBama araxTb ^iiasHBixTb, ecjia tojibko y rajiBBanoMeTpa % , 

TO o 5 iii,iH HETerpajiT. ypaBHeHia( 33 )MOJKeT'B 6 bitb BBipaaceH-B cji'S^^yEomet ^op- 
MyJIOH, BT. KOTOpofi, BM'feCTO TOTO aXO^BI HHCaTB MBI HaDHineMT) BOKa 


<p = e £i « j-p^ cog ^ _ j _ p^ sin y ^ t] 


ra-fe 


M 


X, 


m 


Zi (l-i“Wx^) Vl — 


■ sin {i3(25-~T2)-+-Sj), 


Yi 

P-i" 


V 


. 2 
'1 5 


. 

91 ^2 




P 


{^.= 


«i/ 


fK)=[TfirJ 


'^2==-jarctg^yi 


{y- 






.1 


(37) 


(38) 


(39) 


SA'feCB H Fg CyTB AB'fe HOBBIH riOCTOHHHBm EpOESBOJBHBIH, KOTOpBIB 
onpe^'ijjiaiOTcn hs-b naBajiBEBiXTb ycJiOBit ABamemH. 

ypaBHeme (37) iiOKasBiBaeTB HainB, nxo ABHJiteme rajiBBaHOMeipa co- 

CTOHTB USB ABJXB naCTOH. 

IlepBBie ;i;Ba ajeiia, nepeAX> i^oTopBiMa ctohtb MHOncHTeJiB 3 aBn- 

CflTB 0TB coS^CTBennaro ABHEcema raxBBaHOMeTpa (saTyxatomaa cmiycoHAa), 
noGJi-feAHia-Bse njreHB oSycjaBjmBaexca HCKjnonHxeJiBHO xojibko ABna^enieMB Ma- 
HTHHKa MB, Bxo xo-Hce caMOO, ABHJKeHieMB noBBBi. Ohb npoAcxaBjiaexB co5oio 
npocxyio canycoHAy, nepioAi> Koxopoa bb xoaHOCxa paBeaB nepioAy abhhoh 
ceacMHaecKOH bojihbi. 

HtoC^bi HCKjnoanxB, no BoaMomaocxa, BJiiaaie coScxBeaearo ABHHteiiifl 
raABBanoMexpa, naAO h ba'Scb, aaKB a a-w ManTHBKa, ycajaTB ero BaxyxaHie. 
TorAa nepBBie ABa nAena bb ^^opHyA'S (37) acaesHyxB yase apn cpaBHHxeABHO 
MaABixB snaaeHiaxB Y, n xorAa aaMB ae npaAexcn bobco sadoTHTBcn o6b onpe- 
A'^feAeaia nocxoaaHBixB F^^ a Fg, x.-e. aaaaJiBHBm ycAoaia ABaatemH ae 6yAyTB 
yace awL'fexB poBao HaaaKOro Beaaeiiia. 

EBiroAB'fce Bcero nocxaBHTB raABBaaoMexpB crporo aa rpaaany anepio- 
Aaaaocxa ; xorAa p-/ 5yAeTB paBBO ayAio a cooxB'fcxcxByiomia «i>opMyABi saana- 
TOABHO ynpocTHxca. 

3 x 0 , KaKB MBI BHA'feAH pauBniG, BpesBbiaaHHO Aerao CA^AaxB. 
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3Toro HEAO TOJifcKO Bi.i6paT£> BHl&mHee conpoTHBJieHie rajiBBaHOMexpa 

TaKi., hto 5 bi oho Sbijeo paBHO 

“ P (cm. «>opMyjiy ( 24 )) 

Cji'feftOBaTeJifcHO, conpoTHBJieHie HHAyKi;ioHHbixi> KaTymeKB JR^ o^asaTOJiBHO 

^^oiHtHO 5 BiTb MeHBme 

Ecjih r ecTB conpoTHBJieHie hi^obo^iok'b, coeAHHflioin;HX'B MaaTHHETb c-b rajiB- 
BaHOMOTpoMB, a H'j&KOTopoe Majioe ^.ofiaBOHHoe conpoTHBJieHie, bboahmo© bo 
BH- femnioK) p-fenB rajiBBanoMeTpa h npnroTOBJieHHoe, tohho TaKB-ate Kan-B h conpo- 
THBJieHie r, H 3 B npOBo:aoKH HaMoxaHHoS caaia na ce 6 H H 35 ’feHtaHiH bchkhxb 
nocTopoHHHXB HH;iyKii,ioHHBixB BJiiBHiH, TO HaMB ocTaHexcH ToiBKO no^o^paTB 
TaKB, hto 6 bi y;i;oBJieTBopHTB cji-^feAyiomeMy ycjroBiio : 

R^-\-r — R^ ( 40 ) 


3to npaKTHHecKH oneeB jierKo ocyiii,ecTBHTB. 

ToTAa 

npenefiperaH bb btomb cJiyHai& nepBBiMH asyMa HJieHaMH bb o5ni;et ^o-op- 


Myji'fe ( 37 ), HOJiyqHMB wa (p cji-fe^iyiomee BBipajKOHie: 

(*i) 

npH = 0 , 

i 


no^[.CTaBHMB TenepB bb <&opMyjiy ( 41 ) SHaaeHia h h 3 b a>opMy.iB ( 34 ) 
H ( 35 ). 

Tor^a 


9 


h 


p 


1 

(I -J- (1 1^2) Yi — f(u) 


sin 





BaeACMB em,e cJi^Ayioni,ee oSosnaneHie: 


Tg-i- 


p 


TU 

"^5 


I 






p 


(1 -I- Ui^) (1 m2) Y1 — JJ.2 ]f (u) 


• sin \ p{t 




TOTAa 
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TaKTb KaKTb 




2x 




TO MEi OyAGMTb HM'feTfc (cM. «»opMyjiy (42)) 


m. 



(43) 


9 


T 

J^ZE. 

27C 


I 


(1 -t-**!®) (1 -i-U^)Vl IJ.2 flu) 


sin{;29 (^ — T — tJ-i-S}. . .(44) 


perflCTpaii,iH ABHateHia rajiLBaHOMexpa iipHM'feHaeTca oSLiimoBeHUbit 
onxHaecKifi MexoAi) perHCTpati,iH, npnaeMi), Bt BHAy Toro, aro nepeBOAHbiH mho- 
jKHTejib Jc BOoSme BejinKB, mojkho nocTasETE, peracTpEpHtiH annapaTBAOBOJibHO 
61H3KO KB raJTBBaHOMeTpy ; COpTB'£rCTByiOIH,ia KpHBBia BBlErptlBaiOTB npE BTOMB 
MHOrO BT> aCHOCTH H OTaeTJIHBOCTH. 

05o3HaaHBB pascToame sepKaja y rajELBaHOMexpa ao noBcpxHOCTH pe- 
rHCTpHpHaro Bajia, bb nanpaBjieHiH iiopMaiBno naAaioiii.aro Jiyaa, aepeax. 

(Aj^ cjc-feAyenb 6paTi> oko:io OAaoro Mexpa), a OTKJiotieHie CBfooBoft toekh iia 
6apa5aH'fe ott> ea HyjeBoro nojojiienia (iipn paBHOB^feciH raJiBBanoMeTpa) ae- 
pesB 2/i, SyASMB, A-aa MajibixB yrjroBB OTK.iOHenia rajiBBanoMexpa 9, Htafeb 


noACTaBEB-B axy BejinaBHy b-b npeABiAymyw ^opwyjiy (44), nojyxBMB 
cj-feAyioniiee OKOHaaxeiEHoe Bbipaacenie: 


2/1 


7cAi 

7tl 



X 


m 


(1 -1^ %l^^) (1 ^ U^) Vl — Ii.2 f (^) 


siii{jp(^— t;— T j) -i-S} . . .(45) 


TaKX> KaKTb Haraa AH«i><E>epeHaiajiBHBia ypaBaenia JiHHeiHBia, to bx. cjiyaa-fe, 
•ecjiH ABHaKOHie noaBEi npeAcxaBjraenb co5oio coBOKynHocxt CHnycoEATb, to h 
npH rajELBaHOMexpHaecKot perHCTpaii,iH, KaKx. h npn npocxon onTHxecKOH, moeiho 
OTA' feJiBHbia pi&meHia npocxo cynepnoHnpoBaxb. Mw nojiyaHMx,, TaKEw-b oepasoMb, 
TaKBEte coBOKyiiHOCTb cHHycoEATb cz mrbMu-ome camuMU nepiodaMU, ho, KoneaHO, 
cb ApyrHMH aMHJiHTyAaME h cb ApyrnwE naaajibiibiMH a>a3aMH. 

<i»opMyjia (45) iiOKaabiBaeib, axo, npn rapMOHBaecKOMb ABEJKeHin noaBBi, 
KpHBaa ABEHcenia rajiBBaHOMexpa npeAcxaBJiHeTb co6ok) xaKJKe BnoAH-fe npa- 
BHIBHyK) CEHyCOEAy, HOpiOAb KOTOpot Bb TOaHOCTE paBCHb nepiOAy COOT- 
B'fexcTByioiii.eH ceiicMHaecKOE bojihei. 3Ty BCAHanHy Moatso, cj’feAOBaxeAbHO, He- 
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nocpeACTBesHO chatl cl cooTBfccTByiomeH raiBBaeoMexpHAecKOH ceScMO- 
rpaMMBI, paBHO KaKL H COOTB^TCTByiOmyiO MaKCHMaJBHyiO aMHJIETyAy 2 /,n* 

HM-fea 2 ^ H mojkho TOTAacL-jEe bbiahcjihtb h MancHMajiBHyio aBinjiHry^y 
CMTbw^uiH noueu 

Uojio^nBinn bl #opMyji'£ (45) sin. |jp (t — t — Xj) — i- S| = 1 h BBe^a ^jia 
npocTOTBi cjii&AyiOinee oSoananeHie: 


^yAeML HMi&TJb 


a 


7C? 


(i ( 1 V 1 p.^ f(u) • ^ 

J-p 


(46) 

(47) 


6j ecTB onpe;t'§jieHHaa nocToaHHaa ;^JIa ji;aHHaro ceiiCMorpatBa, Koxopaa 
onpex'fejfHeTca aapante. 

T T 

^ ~ ^ HaB'^CTHBi, xaEL KAKL ccHCMorpaMMa ;^aeT'L HaML i-ie- 

noepeACTBeHHO BejfHaHHy 2^, a Th x.-e. co5cxBeHHBie nepio^bi MaaxHHKa 
H rajBBaHOMexpa (^esL aaxyxaHia), paBHO KaKL n nocxosHnan aaxyxania 
xaKJKe HaB-icTHBi. 

^opMyjia (47) 6 cxl ocnoBHaa <&opMyj[a, cxyatamaH onpcji.'fejieHiH 
MaKCHMaiBEBlXL CM'fem.eHiS nOABBI npaBHJIBHBlX'B, rapMOHHaeCKHXL CeHCMH- 
aecKHXL BOJiEL, npn npHM^HeHiH raxBBaHOMexpHnecKaro Mexo/i,a perHcrpaniif, 

BBinucjreHia no <E>opMyjrfe (47) oaeaB yiipoin,aK)xca, ecjH noJiBaoBaxBcn 
paH'fee ynoMBHyxBiMH xaSjinnaMH 11, III n Y, noM'femeHHBiMH bl C5opiiiiK'fe 
cencMOMexpHHecKHXL xaSmn;!). 

Ho xadxHn,i& Il-on naxoAHBix. nejiHaHHBi ii -r no Ta5xHi],'1& Ill-eS bojih- 
AHEj Log[l a no xaSjiHn.'^fe V-oi Bejraqnny 


Log U = Log [(1 -I- ^^2) y 1 — 

Mbi bhabbil, TaKHM-B oGpasoML, nxo nyBcxBUTeiBHBiH anepioAnnecKiH 
raiBBanoMexpL, coeAHHeneBin h3B'£cthbi]vi'b oSpaaoMi. cb ropHaoHxajBHBiML 
ManxHHKOM'B, M03K6XL DpflMO cjtyjKHXB A-3B[ pcmcxpanin Aoaatciiia noEBBi. 

9toxxi cnoco^L perncxpaaiH EpeaBBiqafiHO npocxL n yAoScHL, npnneML 
MoaiHO BcerAa noAoSpaiB xanoe aHanenie am nepoBOAnaro MnontHxejH /c, npn 
KoxopoML nyBCXBHxejiBHOcxB perncxpaniH 6yAexL onenB BOMKa; xanan 6 oab- 
man nyBCXBHxexBHOcxB Aocxnraexca npn axoMx, qpesBBinanHO npocxBiMn npie- 

MaME, ne npHS-feraa BOBce kt, coA'feicxBiEo pasHBixL, cjiojkhbixl, yBeAnqnxejiB- 
HBixL pBinaroBL. 

Ha BeiHEHny Koea.<&HnieHTa Baxyxaain MaaxHHKa BjiiaexL, kohoeho, h 
saMKHyxaa ^'fe^B rajtBBaHOMexpa; noaxouy, npn onpeA'fejienin p^ na-B onBixa, o 
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HeM-L ptqB Sy^exTb BnepeABr, na^o cuma/ia ycxaHOBHTb nojitocBi MarHHxoBx, npn 
TiHjiyKii,ioHHBixx> KaxyHiKaxi. Ha xpe^yenoe pascxoflaie, a hotomb yate onpeA'fe- 
JiaxB [A,® npn saMKHyxot H,tnH rajiBBanoMexpa. 

PaajHHHBie ohbixbi h na^jiioAeniH noKasajiH, qxo «i>opMyjra (47) hphbo^hxb 
KT b coBepmcHHO B-fepEbiMB pesyjBxaxaMB, npHneMB pasJiHHHBie MaaxHHKH, ecra 
OHH XOJtBKO CHaCaceHBI J^OCXaxO’^HO CHJIBHLIM’B BaxyxaHieMBj HaiOTB, BB npCA^- 
jiaxB omndoKB HaSjHOAeniH, coBepmenHO OAHHaKOBBia bgjihhhhbi hcxhhhbixb 
aMHJiHxyAB CM'femeHia hohbbi x „„, 

lib 

Bjaro^apa rpoMa^Hot nyBcxBHxejBHOCXH axoro npieMa perHcxpaii;iH, MontHo 
nOJyHHXB paSHBIH HHXepeCHBIH AGTaJIH ABHHteilia HOHBBI, KOXOpBTH Hacxo COBep- 
mcHHO ycKOJiBsaioxB npn nojiBsoBaHin Apyraara MexoAaMH perncxpanin. 

IIpH onpeA'feJieHiH no rajiBBanoMexpHnecKofi ceicMorpaMM'fe, iiaAO eme. 
pasjHnaxB cxopony, bb Koxopyio HanpaBjeno ABHatenie hohbbi. 

yCJOBHMCH CHHXaXB CM'£ni.eHiH HOHBBI KB Cd&Bepy H KB BOCXOKy nOJTOJKH- 

xejBHBiMH, a KB loxy H KB sana^y oxpnaaxejBHBiMH. 

Hxo6bi SHaxBj KaKoe HanpaBJiGnie , KBGpxy hjh KHHsy no oxHoniGHiio kb 
OCH BpeMGEB, COOTB'fexCXByGXB HOJtOHCHXeiBHOMy CM'fem.GHiK) IIOHBBI, HocxynaioxB 
CJI'^AyiOEa.HMB 05pa30MB. 

n010>KHMB, HXO MBI HM'feGMB MaHXHHKB, yCXaHOBJIGHHBlt A-IH pGrHCXpapiH 
cocxaBJiHiomeS ABHBKenia hoebbi bb MGpHAiaH'fe. 

IIpH BHGsanHOMB CM'LmeHiH noHBBi KB cfcBGpy, nGHxpB Kananin ManxHHKa 
ocxaHGTCH ria M'fecx'fe h cxepjKeiiB RiaaTHUKa, no oxiioniGHiio kb nixaxHBy, ko- 
AacxcH KB lory, TaniiMB o 5 pa 30 MB, ajih onpeA'fejieHiH noxojKiiTejiBHOH cxopoH&i 
OpAHHaXB 2/3., HaAO XOJIBKO HCKyCCXBGHHO XOJIKliyXB HGMHOrO ManXHHKB KB lory 
(ajih Hero 6epyxB KyconeKB GyMarH) h nocMoxp'fexB, bb KaKyio cxopony CMife- 
maexcH CBfeoBan xoHKa Ha 6apa6aH’^. 3 xa cxopoiia h SyAexB nojiojKHxejrB- 
HOH cTopoHoii opAHnaxB 2/1 . yAoCicxBa ^Bicxpofi opieiixHpoBKH BB HanpaBje- 
HinxB CMl^Daenin riOHBBi, coeAHiinioxB iipoBOJiOKH oxb ManxHBKa cb rajiBBano- 
Mexi)OMB BcerAa xhkb, hxoSbi, iipii nojiGHtirreiBHOMB CM'j&meHiH nonsBi, cb''J&“ 
xoBan TOHKa iia 5 yMart iiepeM'£Hi;aj[acB-6Bi KBepxy, bb xy hmghho cxopony, 
rA']& naHHnaexcn sanncB na 5 yMar£. 

Mbi BHA'feJiH paiiBme, nxo, npn npnMon onxHnecKOH perncTpapin ABEntenin 
MaflXHHKa, MaKCHMajiBHaH aMnjiHTyAa pasMaxa na cetcMorpaMM'fe sanasABiBaexB 
na T ceKyHAB npoxHBB cooxB'fexcxByiomaro MaKcnnyMa ABHJKGnin hoebbi, npn- 
HGMB BGJIHHHHy X JTGrKO BBIHHCJTHTB HO xaSlHH.'fe VI CSOpHHKa CGHCMOMGXpHHe- 
CKEXB Ta5j[Hii,B (cM. ^JopMyjiy (112) npeABiAyipen rAaBBi). 

‘i>opMyjra->Ke (45) noKasBiBaexB, hxo, npn npnMfeGiiin rajiBBaiiOMexpane- 
CKaro cnocoila perncTpanin, cymecxByoxB en^e AoSaBOHnan pasiiocxB ^asB, 
x.-e. MaKCHMyMB iia KpuBon raiBBanoMeTpa nacxyriaexB eni.e -Xj ceKynAaMU 
nosAHifee. 
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TaKHMTj oepaaoM-L, ecjiH gctb MOMenT-B KaKoro-miSyAB MaKCHMyMa, chh- 
Taro CB rajiBBaHOMeTpnqecKOH ceficMorpaiviMBi, a tx^ momchtb cooTB^rcTByio- 
maro MaKCHMyina ncTHHHaro ABHaKenin hoibbi, to 

= — ^ — (48) 

BejiHTHHa Tj onpeA'^Jt^eTca no #opMyji'£ (43). 

/(iB onpeA^fejoHia nonpaBKH hm'^otcb bb C6opHHK'i& ceilcMOMeTpHqecKHXB 
Ta6jmii.B ocoSaa xaSinpa VII, taIi npHsoAeBBi Be-UHTHEBi oTHomema ajih pas- 
jiEraHBixB SHaaenifi otb = 0,1 ao % = 4,0. 

IIo pan-fee HSJioateHHBiMB apnaHHaMB, cjiifeAye'rB noM-feiparB bb pasjnaHBiXB 
ceHCMnaecKHXB fiioiAeTeHaxB, kekb pesyjiBTaTT. anajiHsa ceiicMorpaMMB, na 
paAy CB sjreMeHTaMH cencMnaecKHXB bojthb h m cooTB^lTCTBVJEOipie mo- 
MOETBi MaKCHMyMa HCTHnaaro cM'femenia noueu ho hhkohmb oOpasoMB ne 
MOMeHTBI MaKCEMyMOBB HE COHCMOrpaMMls 

Ilpn BOJIHEHBaXB CJl']&AyeTB CTEBETB SEaKH -I- EJIH — BB SaBHCHMOCTH 
OTB Toro, Obijio-jih CM'fenotenie eoebbi bb AanuBiM momoetb nojroJKExejiBHoe hjiii 
OTpEpaxeiLHoe. 


§ 4. 


yeeaimeHie. 


PascMOTpHMB TonepB bb saKAroaenie BonpocB o5b yBejniaeuin ceicMO- 
rpa<i>a, iipn npEMineHiH raABBaHOMerpHaecKaro cnocoSa perHCTpaE.iH. 

PaH'ie 6bijio yKasano, eto eoab yBejinaenieMB SS noApasyM'feBaiO'TB otho- 
moHie MEKCHMajiBEaro OTKAonenia cb'^toboh toekh na 6apa5aHij kb coot- 
B£TCTByioE3;e]wy MaKCHMajiBsoMy CM-femesiio hoebbi 

Hsb «s>opMyjiB (46) h (47) ca'^aj^tb, eto 



(I -I- (1 -H- 1{2; v^l ~ f (?t) 


.(49) 


BBMaaTHHKaXB CB CEABEBIMB SaTyXEElCMB, KOTOpblO MBI TCnopB TOABKO H 
pascMaTpHBaeMB, oeohb meao, a noTOMy npeAbiAymiH peahkeab secBMa 
MaAo OTAHsaeTca otb 1. ^ah npocTOTBi AaAbH’fcimjaxB bbiboaobb, iipeAHOAo- 
atHMB, ETO jviaaTHHKB ycTaHOBACHB cTpoTO sa rpaanny anepioAHEEOCTE, T.-e., 
ETO p,® = 0. 

KpOM'fe Toro npeAEOAoatHMB, eto coOcTBessBiH nepioAT* MaaiEEKa CesB sa- 
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Tyxanm T paBeH-t nepioAy cooTB-£TCTByK)in,aro rajiLBanoMeTpa Kt axoMy 
cJE-feAyeTL Bcer^a cTpeMHTBca, tbk'b xan-B Tor;i;a 3a;i;aqa o^b onpe^'fejieHiH aan- 
Myxa anHEtenxpa, no nepBBiMB MaKCHMajBHbiMB oxKJroHeniflMB AByxB ManxHHKOBB, 
ycxanoBJieHHBixB bo BsaHMHO nepnenAHKyxapHBixB njiocKOCxnxB, npn Bcxynjenin 
nepBBixB iipo;i;oj[BHBiXB ceicMnnecKHXB bojihb, nojynaexB, KaKB mbi yBHA^MB 
sajBrae, npeaBBinatno npocxoe p'^menie. 

Ecjcn T= Tj, TO H 
IIpHHHMafl eme bo BEHManie, nxo 


Cy^OMB HMfes 


Tp==T.u, 

Ic ^ 

irZ (1 -I- 


(50) 


Bb axoH «>opMy.it nepeMfeHOH BejxHEHHOfi nBjrflexcn CJ^'fe;^yiOIIl;afl '3>yHKn,iEs: 


s 


u 


(51) 


Hxo5bi yBOJiHaMXB SS, naAO yBOJiHEHXB nepeBOAHBiB MHoacHxejiB h (c6jih- 
E;an eojiiocbi MarnHxoBB y HH^[yKii,ioHHBixB KaxyineKB) hjih pascxonnie sep- 
Kajia AO perncxpEpnaro sajia. 

<I>opMy.ia (50) iioKasBiBaexB, axo ajih oeoiib kopoxkhxb ceHCMHnecKHXB 
BOJiHB, KorAa cocxaBJiaeTB aojih ceKyiiABi, u oneiiB mejio h xor^a nyBCXBH- 
xejBHOCXB rajBBaHOMexpHEeci^aro Moxo^a perHcxpaii.iH neBeJuiKa, ho xama 
BOAHBI, HpH AaJIBHHXB BOHJICTpaCeHioXB, UOEXH IIEKOBAa HO BCXpIiEaiOXCn. IIo 
M-fep-fe-Hce BOBpacxaHia u, 35 cuanajia OBicxpo yBeiHEHBaexcn, sax'^Mx^ Bospacxa- 
Hie 35 HAOXB MCAJiCHHlie ; Aaxfee 35 Aocxnraexx. irfeKOxoparo MaKCEMyMa 35^, 
iipn u — a 3ax^£MB y>Ke 35 MGA-ierieo y^BiBaerxi. 

MaKCHMyMB 35 hjth s (s^) onpeA'^fejinxcn hsb ycAOBin 


ds 

liu 


0 


HAH 


(1 m2)2 2u (1 -I- m2) . 2m 1-1- m2 4il^ 


(1 -+- m2)4 


(X —I— ^^2)5} 


0 , 


OxciOAa naxoAHMB 


= ^ = 0,577 


H 


31/3 


m 


16 


0,3248. 



Jty^maro ocB'fein.eEda 3Toro Bonpoca, BoabMeMi) KOHKpexHbiH rrpHM'fep'B, 
5 jih3ko noAXOAHmiH kt* tomj, hto BCTp'fe'iaeTca A^icTBHTejibHO na npaKTHK'fe. 
CoOTB'fexCTBeHHO 3T0My HOJIOHtHM'B 

T— 25 ceK. 

A; — 55, 

a AJifl ^1 BOSbMeMTb 1 Mexpij. 

^^= 1000 “/ m - 

Tor^a, npii ^=1 ceK., ««=:Wj^== 0,040, s = 5i — 0,0399 n cootb'^t- 
CTByiomee yBejinHenie SS^, no •^•opMyji'fe (50), 5yAeTi> 

aSi = 148. 


M.TSLK'h, ^ante bx. caMOMXj neBBiroAnOM'B cjiyna^fe, KOToptit p'^ako Bcxp'fe- 
naeTCH na npaKTHK'fe, T.-e., KorAa T z=l c., yBeAmenie 33^ ab-aoko iie MaAO. 

BsaBfflH, nanpHM'fep'B, aah BM'fecTO 1000 13517^3 yBejHnenie, 

npH T^—l c., 5biAO-6i>i yme 200. 

3to to HcxoAHoe yBeAnxeeie, KOTopoe BCTp-fenaeTcn 5oAbineK) nacTbio 
(npH = 1 <^0 THBEteAbix'b acTaTHxecKHX'b MaaTHHKax'b Wiechert’a. 

ripn npHivifeneniH raABBaHOMexpHnecKon perncTpapin, nfexx. ocnoBaHin 
CAHniKOMT) yBeAHnneaTb iiaHajibHyio BeAHHHtiy xaK'b KaKTb 35 HTaK-b npesBbi- 
natno 5bicTpo BOspaeTaeT-b BM'fecx'fe ci. 

OnpoA'feAHM'b Tonepb, TaK-b-me KaKbnpaiibme, aah npnMOHonTHnecKoii pe- 
THCTpaKin, saBHCHMOCTb oTHomeHin ot-b nepiOAa ceicMHnecKofi BOJiibi T^. 

Ha ocHOBaain BbiraenpnBeAenabix'b Aanabix-b, iiOHyniiMB ksb tbopMyjbi (50), 
npn T— 25 c.. 


SB 

SBi 


25,1 


U 


(1 -I— 


(52) 


Bb stomb CAyaa'fe MaKCHniyMB ^ nacTynaexB npn 


T^ = 26 X 0,577— 14,4 c., 

npHncMB 

^ = 25,1 X 0,3248 = 8,15, 


HAH, npH AaenoMB HanaAbnoMb SHaneam = 148, 



>IepT. no. 


5 ) 
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3to ysKe ^poMa;^Hoe yBeiH^enie, KOTopoe AocraraeTCfl, OAnaKO, caMbiMH 
npOCTBIMH CpeACTBaMH. 

EcJ[H-5i>I MBI B 3 HJH, BM-iCTO T= 25 CeK., T = 12 CeK., TO nOJiygHJIM-^BI 
coBepmeHHo noAoSHBiM'B-aie oOpasoMB 

— 1 2, 2 • (53) 

SS 6yji,eT'j> MaKCHMyMB npn T^=12xO,577=6,9 c., npa^eMB ^ paB- 
HfleTCfl 12,2 X 0,3248 = 3,96. 

Bb cji4i;iyH)iii,eH Ta6.iHii,^ VII npHBeAeHBi bojihthhbi ajih pasjiHTHBiXB 
BHaTemt T , otb 1 ao 40 cgk., bthxb AByxB cJiyaaesB: T= 25 ceK. h 

Jr 

T — 12 ceK. Hncia sToporo CTOJi5ii,a BBiHBCJieHBino<&opMyji'£(52), a TpexBHro 
no ^opMyji'fe (53). 

Ha cjiis^cyiomeiviB-ace nepxeat'fe 110 xoab sthxb thccjib npe;i;cTaBjreHB 
rpa<i>iiqecKH AByMH kphbbimh. 

Hbb H3JrOateHHOH TeOpiH H H3B npHBe;teHHBIXB n;iI<E>pOBBlXB flaHHBIXB 
bhaho, tto, xotb MaHTHHKB H raJiBBaHOMexpB o5a, no npeAnoJtOBKemio, ycxa- 
HOBJieHBi na rpanniiy anepioAH^nocxH, ynejinxenie 2} eceida HMi&eTB H-feKoxopBin 
MaECHMyiMB. 

Hpn oSbiKHOBeHHOH-ate onxHnecKOH perncxpanin ABHHseniH MaHXHHKa, 
MaKCHMyMB yBejmqenia 35 cymecTByexB xojibKo, noKa Ecjm-nce 

<C x.-e.j npn ManxHHKaxB cb eoji'fee chjibhbimb saxyxanieMB, MaKcniwyMB 
3T0TB npoiiaflaexB. 

Hncjia xa^jTHpBi VII noKasbiBaioTB eme, nxo, npHMajiBixB 3HaxeHinxB 
35 oxeHB dbicxpo BospacxaexB BM-ficnfe cb T^. Hocji'fe MaKcnwyMa, y^BiBanie ^ 
haotb ynte ropasAO MeAJieHHi&e, nxo ocoSenno on^yTnxejiBHO y MaaxHHKa cb 
6oji'£e ajihhhbimb nepioAOMB bb 25 c. Bb 3tomb cjryna'fe, npn T = 40 c., ^ 

eDAe paBHO 3,17, x.-e. cocxaejineTB 0,39 MaKCEMajiBHOH Be jih3Hhbi ^^ = 8,15. 

npn 2^=12 c., ySbiBanie ^ bactb ya^e ropaaAO ^bicxp-fee. 

HxaKB, MBi bhahmb, nxo, npn npHM'feneHin raAbBanoMexpH^ecKofi perncxpa- 
nin, oxeHB bbifoaho AaBaxb ManranKy ajhhhbih coScTBenEBin nepioAB KOJieSa- 
nin. Bb 3tomb cAy^aii cooTB’fexcxByioLniH ceHCM[orpa«>B cxaHOBHxca bb bbicokoh 
cxenenn nyBCXBHxeABHBiMB npnSopoMB, npnneMB, npn SojiBmnxB aHaEeniaxB 7^, 
OTHOCHxejiBHoe EBM-fenenie 35 nponcxoABXB bb cpaBnnxejibHO aienlie mnpoKHXB 
npeA'feAaxB. 

Bcfe TeopexHxecKifl H npaKxnnecKia npeHMynAecxBa raABBanOMexpHnecKaro 
MexoAa perncxpaaiH Bnojin'fe noAXBepAnjincB, MHoroA'fexHHMH naSAmAOHiaMH IlyAr 
kobckoh cencMHxecKOH CTaHn,in, a noxoMy nania CencMnnecKaH Kownccifl n no- 




CTaHOBHJia BBecTH BTOTT* MeTo;!,'i> perHCTpaii,xH Ha Bcfext pyccKHX'i) ceiicMHHe 
CKHXii CTaHH.iflX'B nepBaro paspH^a. 




rjiaea VII. 


Onpeji;tJieHie nocTOSHHHX'B ceM:cMorpa(][)a. 

§1- 

OnpeAtneHie nocTOHHHbixi naRTHHKa n h 

IIocTOflHHaa n, BsoAflmaa bb ochobhob AH<s*epeHAiajii.Hoe ypaBHenie abh- 
senifl ceficHorpa^^a (cm. 4>opMyay (26) § 1 naBH V) 

0 — 1— 2^0 “I— 0 H — j".c = Oj 

onpeA^aaeTca no coecTBoanoMy nepioAy noiegania MaaxnHKa T, am aero cay- 
JKHM) paale BBiBeAenaaa wpwyaa (53) mBH V-on. 

w = .p.yiH- 0,53720 A" (1) 

3TOH iiaAo, HO B03M0JKH0CTH, ocja^HTB saTyxanie npH(5opaj T.-e. 
pasABHuyiB nojiiocBi MareHTOB'B y m'Iahoh njiacTHiiKH, h pasoMKnyTB u'fenB 
rajiBBaHOMeTpa. IIojiesHO ji.a?Ee, AJifl ocjiaSjieiiiH MarimiHaro noM, coejiiBHHTB 
nojiiocBi KajKAaro MarHHTa mmjLj co6ok) MacTHiiKoS hsti Maraaro JKejitsa. 

HepioAT* f H jorapEGMHqecKifi AeKpeMeHra A onpeAtJiflioTCfl TaRX, KaKi 
3TO diBiio paHBrae yKaaano, npB onpeAteniH boctohhhbix'b raJiBBanoMeipa; 
AM BToro MasTHHKy AaiOTTb ocTopojKHo He6oJiBmoi ToxqoKB npn noMomn Ky- 
com 6yMarH. 

/l^jra onpeA^fcjieHifl h A. cjiyatHT-B HeSoxBinoe sepKajibae, npHKp'InjieH- 
Hoe KB njieqy MaflTHHKa okoao ero och Bpaii^enia. ITpoxiBB axoro 3epKajiBii;a 
cxaBHTCfl bb pa3CxoBHi0 OAHoro Mexpa uiKaia cb xpy5oi. IIonpaBKH oxcne- 
xoBB mKajiBi onpeA'feiflioxca no Ta5iHi],t Vlll-oi, a paAHKajiB, BXOAain,iH bb 

^opMyjiy (1), no xa6jinn,^fe IX-ofi C5opHHKa ceHCMOMexpinecKnxB xa5iHn;B. 

# 
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Oupe;^'fcJIHB'L n, HaiAeMi. Tox^ac-B-ace e co6cTBeuHE.m nepio^Tb K0Jie5aHiH 
jwaaxHHKa Seas aamyxau^ T, no ^opMyji’fe 


(2) 

npH OKOHHaxejifcHofi ycxaHOBK-fe MaaxHHKa ajh cencMH’aecKHX'B iiaSjnoieei^, 
cji-feAyexTb, BT. cjiyna-fe npHtti-feneHifl raJibBaHOMexpHaecKaro Mexo^a perncxpaniH, 
cxaBHXE., no bosmojkhocxit, nepio^i.'B MaaxnnKa T na nepioATE* cooxB'fcxcxByioin.aro 
rajibBanoMexpa AJIh KaKOBon n.'fejiH cjyjKnx'B nepeAniM HHJKHiH biihxx> y 
mxaxHBa ManxHHKa, npn noMoni,H Koxoparo mo^kho HBM'j&naxb naKAOH’B ocn npa- 
n 2 ;ema npn^opa. 

3xhmt> AocTHraexcH npedeapumeAhnoH CHHxpoHHsanifl oSonxTb npH6o- 
poBt, — ManxHHKa h rajibBanoMexpa, — axo snaanxeAbHO ynpomaexTb, KaKx> 
onpeA'fe-ieHie asHMyxoBt snnneHxpOBx., xaKi. n onpeA'feJteaie ApyrEX-B nocxonn- 
HBixTb ceHciviorpa<i>a fx® h h. 

npH axoMB naAO HM'fexB bb BHAy CA'feAyioiu.ee oScxoaxejibcxBO. 

KorAa, noca-fe onpeA'^Jenia T, bboa^tb cHJiBHoe saxyxanie, cJjjrniKaH no- 
JIIOCBl ManiHXOBB, XO nOCXOHHHaa n HJH T=— MOHCOXB II-feCKOJIbKO HBM'fc- 

HHXBca, a noxoMy, npn nocJi’fcAyioin.eii o6pa6oxK'fe cencMorpaiviMB, naAO nojiBSo- 
BaxBca x-feMB BHaaenieMB nocToannoH n hah T, Koxopoe cooxB'fexcxByexB okoh- 
aaxeABHOMy noAOJKemio MarHHXOBB, KorAa ohh c6jiHSKeabi luesKAy co6ok). 

Ho BB 3X0MB CAyaa-fe nocxoannyio n neAbsa y>Ke npano oripeA'fcAHXB hbb 
naSAiOAeniH hhab nepioAOMB K0Ae5aHiH laaHXHHKa T\ xhkb khkb, ocah Maax- 
HHKB nocxaBAeHB na rpaanny anepioAnanocxH, xo y iiero, bb cymnocxH, ynte 
H-feTB HHKaKoro co^cTBenearo nepioAa KOAe^aain. Bb aroMB CAyaa-fe, aah onpe- 
A'feieHia w, mohcho BocnoAbsoBaxBcn ApyrnMB, oaenB yAoSaniMB npieMOwB, ko- 
TopBiH AaexB BGCBMa xopomie pesyAsxaxBi h Koxopbin SyAexB HSAOHceHB AaA'fce 
BB § 3 Hacxoain,eH rAaobi. Oco^eHHOCTb axoro npiewia saKAioaaexca bb tomb, 
axo OHB AaexB bosmojkhocxb onpeA'feAHXB coOcxBeHHBiH nepioAB KOAeSaniH 
MaaxHHKa 5e3B saxyxaHia T, KoxAa coScxBCHHoe ABHHceHie npH^opa ynte CA'fe- 
AaHO anepioAnaecKHMB. 

OSpaxHMca xenepn kb onpeA'feAeniio npHEeAeneofi ajihhbi MaaxHHKa 1. 

Bb TAaBt V-OH mbi bha'£ah (cm. <E»opMyAy (10)), axo npHaeAeniiaH AJinea Z 
ecxB oxHomeHie MOMOExa Haepnin noABHaKHon chcxcmbi K kb npoHSBeAeniio 
Been Maccbi cHcxeMbi M na pasexoanie Tq en pcHTpa xaBKecin ao och Bpani,eeia : 
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Ho 3TOH <E»OpMyJI'j& MOHtHO BCCrAa BbIHHCJIHTB A-iHHy ly KOPAa paSJIHHHbm, 
OTA-fejibHBiH HacTH noABHHtHOH CHCTeMbi HM'feioTX BpaBHJibHyK) reoMexpH^ecKyio 
«i>opMy. 3T0H n.'fejiH, npH BbwncJieHiH rj,, nojibsyioTCfl HSB'fecxHOH xeopeMofi 
MOMeHXOB'B, a, npH BbiqncjieHiH K, nojibsyioxca «i>opMyjiO 0 (5) rjiaBBi V-oh, no 
KoxopOH K — Kq-+- Md^, TAt Kq ecxb MOMenx'b HHepii;iH AaHnaro xd&jia oxho- 
CHxejibHO ocH, napaMOJibHOH och Bpara.eHia n npoxoAameH nepesTj n;eHxpx> 
XflHcecxH xtjta, a d pascxoanie MeaiAy ocamh. X'fejrb npaBHJibHoS reoMe- 
xpnaecKOH ^opMbi\Ko nsB-fecxHo. 

Bx. 4>opMyji'fe (3) npeAcxaBJifleTXj co6oio cjMMy MOMeHXOBT> HHepri,iH 
oxA'fcJibHbix'B cocxaBHBix'B nacxeH MaaxHHKa. pan-fee onncaHHaro, xamejiaro 
ropHBOHxajibHaro MaaxHHKa, ne HMifeioni,aro mxaxHBa, a npnKpifeniaeMaro neno- 
cpeAcxBCHHo KTb cx'^H'fe, npHxoAHXCH onpcA'feJinxB I BBinncJieHieM'B. OAnaKO, xaMCb, 
TA'fe 3X0 BOSMoatHO, cji'feAyei’B BcerAa npeAnonniaxb onpeA'feJiflXb I nenocpoA- 
cxBenno h3x> onbixa. 

^Jia 3xoro cymecxByiox'B xpn paajHnHbie npieMa. 

OAHHt npicM'b cocxoHX'B Bi) xoM’B, axo5bi nocxaBHXB ocB Bpainenia Maax- 
HBKa ropnaoHxaJibHO. Bcab bx. 3Xomx> cxyaa'fe co6cxBeHHBi:ff nepioAx> KOJicGaHia 
MaaxHHKa Seax. aaxyxania ecxb xo 

3 ;= 2 ,r|/i, 

a, cjcfeAOBaxejLBHo, 


Ho xaKoe noBopaanBaaie ropnaoHxajibHaro naaaxuHKa Ha npaKXHK'fe ne 
BcerAa yAoSao, a noxoMy, a-ih onpeA'fcAenia I, CA'feAyoTX> npeAnoaecxb cji'feAyioin.ie 
ABa npicMa. 

Bx> xeopiH ropnaoHxajBHaro MaaxHHKa mbi hm’^ah CAtAyiomia Asa coox- 
nomenia (cm. «i>opMyABi (17) h (23) naBBi V-oh): 

(4=) 
(5) 

TA'fe i ecxB yrojix. HaKAona och Bpani,eHia MaaxHHKa no oxHomeniio kx» Bepxa- 
KaABHOH ahhIh, g ycKopoHie chabi xamecxH, a a yroAx> noBopoxa MaaxHHKa, npn 
uaKAOH'fe Bcero nixaxHBa Ha yroAx> 4'? okoao ropnaoHxaABHofi och, napaweABHOH 
cxepasHK) ropnaoHxaABHaro MaaxHHKa. 

CHaSAHMx. CHaaaja MaaxHHKXj BecBMa CAa6BiMx> aaxyxanieMXj (paaABHHysx* 
MarHHXBi y mIsahoh iixacxHHKH), AJifl xoro, axoSbi yAoSao Sbijeo, no <E>opMyj'£ (1), 
onpeAtAHXB bx^ paanBixx. CAyHaaxx> BeAHHHHy n. 


oc 


'V- 


H 


^ 2 _ 

^ I 5 


25 
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IIOCTaBHMt SaT'feM'B MaflTHHK'B Ha OCOSjK), H 060 JE>myK), HJIOCKyK) HJiaT- 
<E>opMy, ynHpaioiD.yK)Cfl na xpn BHHTa B, G (cm. nepT. Ill), h3i. kotopbix-h 

C CHaSmeHTb OHCHB XOpomCH H TOHKO.t BHHTOBOt Hap^BKOM. 

TaKaa njraToopMa npe^CTaBJiHeT'B co6ok), bi. cymKOCTH, hhhto hhoC;, KaKTb. 

OSoaaaHHM'B mar'B BHHxa G 
Hepes'fc A, a paacToame OG ocxpia 
BHHxa G AO JineiH AB repeat D. 

npcAnojiojKHM'B Tenept, hto 
njiax^^opMa ycxanoBJieHa Bnojnii; 
ropnaoHxajibHO, aero mohc- 

HO B0Cn0JIB30BaTBCH HyBCXBHieJIb- 
HfciMx. ypoBHCMXj, a Ha njiax«>opMy 
iiocxaBJieiiB HCHBixyeMbiH ropnaoH- 
TaxbHbiH MaaxHHK'B xaKTb, Hxo5bi ero CTepaccHb 5biJix>-6bi napajiJiejieH'B jihhih AB^ 
IIpH Bpainemn BHHxa G nj[ax<E>opMa ^yAexB naM’feHHXb cboh iiaKjioHx., npHHe 5 n> 
Bpameaie Sy^ex-B npoHcxoAHXb okojio och AB. 

Ecjih mbi noBepHeMB bhhx'b G N oCopoxoBB, npuHeM’B, oxchhxbi-- 
BamH HHCJia h aojich oSopoxoBB MOHtexB cjyacHXb HenoABHHcebiH hhackcb h 
A' feJieHiH, HaHeceHHBia Ha mjianK'fe BHHxa (7, xo BCJHHHHa HaKJiOHa njiax<E»opMbi 
onpeA'feJHxcfl no €>opMyxfe 


06BIKH0BeHHBlH HCnblXaxeJIb ypOBHOH. 

^epT. 111. 


Qa 



Oa 


yrOJITb MOBKHO OHpeA'^JIHTB H HpH nOMOni.II HyBCXBHXeJIbHarO ypOBHH, 
n'fena oahoxo A'fejroHiH Koxoparo HaB'j^cxiia. CooxB'fexcxByioniiH yroJi'B noBopoxa 
MaaxHHKa a onpeA’fc-HHexcH aepKajiBHbiM'b cnoco^OMTb. Stiaa, xbkhm'b odipaaoMij, 
H a, HaHAOMB, no «i>opMyji'fe (4), n cooxB'fexcxByioni.iH yroAx> iiaKJiOHa ocn ii 

^ 4^ 

noACxaBHB'B 9xy BeAHHuny bb <&opMyjiy (5), nojiyniiMB 




a 


( 6 ) 


Bx> 3X0H $opMyjiife n HanlscxHO HaB HaSjnoAeHin naATb KanaHieMB MaaxHHKa, 
a noxoMy mbi mojkomb jerKo onpeA'feJtnxb h ncKOMyio npHECAOUHyio ji,jiwaj Maax- 
HHKa 1. 

3xotb cnoco^'B xpeSyexBj OAnaKO, npHM'feneHia BBimeonHcaHHOH njiax- 
*opMBi. . 
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FopasAO npome h Jiyniue oupeji.'fejrHTL I cJi'feAyiomBM'L o^pasoMii. 

^opMyjia( 6 ) noKasMBaeTt, hto, ' 3 'feM’b dojitme TfeMi. Sojitme dyAGTi, 
T.-e. T-feiviTb MeHEine 6y;i.eT'B coScTBeHHbm nepio^'b KOJieSaHm MaaTHHKa T. 

A6cojiK)tHyK) BeJUH^HHy i Hejibsa SesTb njiaT^opMbi npaMo onpe^t'fejiHTb, ho 
usMtbnenie i, T.-e. Ai, mohcho onenb tohho noJiyHHTb hb^ Ha^Jito^eHiii, npEM-fe- 
HflH TOTt-Hte, paH'fee onncaHHbiS, sepKaJibHbiH cnoco6i> HSM-fepemH MajibiXT. 
yrjroB'b. 

3TOH H.’fejIH KTi HITaTHBy MaflTHHKa, BHHSy, HpHKp'fenJiaiOT'b HenOABHJK- 
Hoe BepKajbHe. IIpoTBB'b iiero CTaBSTB, bb pascToaHin 5 — 7 motpobb, xpySy 
cb eepmuKaAbHoU mKaxon. PaBCToanie 3epKaJibii.a otb mKajibi oSoBHaHHMb 
HepeBB D. 

ycxanoBHMB Tenepb MaaTHHKB, noBopaHHBamoMB BHHxa y ero raxaTHBa, 
Ha AJiHHHbiH nepio;i,B, npHM'fepHO, bb 30 — 35 ceKyH^B, h onpeA'fejtHMB Baxd&MB, 
paH-fee yKaaaHHbiMB chocoSomb, ho <E>opMyji'fe ( 1 ), cooTB'fexcTByiom;yK) bcjih- 
HHHy n, Koxopyio mbi oCoBHaHHMB HcpesB nQ. yrojB naKJiOHa och nycxb 5 y;iiexB 
a cooxB'feTCTByH)in;iH otchotb no BepxHKajibHofi niKaji'fe Jiq, 9 xo ecxb Hcxo^iiHoe 
nojtoJKenie ManxHHKa. 

Tor^a, no <E>opMyji'fe ( 5 ), 



Sax-feMB, noBopaHHBaHieMB Toro-ace BHHxa y uiTaxHBa, yMCHbuiaeMB co6- 
CTBeHHbiH iiepio;i;B KOJieSamH MaaxHHKa. CooxBifexcxByioipaH BeiHHHna n, koxo- 
pan xaKHte oiipeA'feJiaexcH hbb onbixa, nycxb 6y;i,exB n ^, a otchoxb no BepxH- 
KajibHot iDKaj-fe 

HoBbiH yroxB naKJioHa OCH dy^neTi) 


XA'fe 


i. = i. -I- A, i, 

1 m vy 




III — he 

2 D 


C8) 


Bb BH^y BHaHHxejibHocxH paBCxoHHia Z), HHKaKia nonpaBKH na oxKJiOHeHia 
\ — \ HO xpeCyroxcH. 

Bb bxomb cjiyna-fe SyAeMB, cji-fejo^OBaTejibHO, HM'ixb: 

= — Ai* ( 9 ) 

TaKB KaKB H HBB'feCXUbl, XO HBB <l»OpMyJ[B ( 7 ) H ( 9 ) JierKO 

OnpeA'fejIHXCH J^B-fe HOHBB'fccXHblH % H Z, HBB KOXOpblXB IiaMB, BB Cyn^HOCXH, 

xojibKO Bxopaa BOJiHHHHa H HyntHa, thkb KaKB, SHaa ?, mbi Bcer^a, no nepioAy 

25 * 
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MaflTHHKa T (Cea-B saxyzanm), MomeMi. onpeA'fe-nHTB, no <&opMyji']& (5), coot- 
B^TCTByionijlH yrojTb naKJiOHa och i. 

Ha npaKTHK-fc He cjiife^cyeTB, o^HaKo, orpaHHHHBaxBca ;;ByMfl BejiHiHeaMH n®, 
a cji'Jfe^i.yeT'B npoHseecTH n.'fejtBiH pa^'B onpejU'fejreniH ti?- h npn see yMenBinaio- 
ni,0xcfl nepio^ax-B ne nepexo^a, OAnaKo, aa nepio^B bb 8 — -10 ceKyHAB. 
Tor^a, BBe;i;a cj’^AyiOin.ia oSoaHaneHia: 


X-- 


y- 


“ I 

7 i 5 


( 10 ) 


MBi noJiyaHMB n.'fcxyK) cHCTeiuy ypaBeemt, H 3 b KoxopBixB h MOKeMB onpe;!,'^- 
JLHXB aaT-feMB AB'fe HeH 3 B'^CXHBIfl X JS. y. 


y — x = Q 
n^y — x = A^i 
n^y — x = A^i 

m * 

— x — A^i 


( 11 ) 


OnpeA'feJiHMB H3B nepearo h nocj'^AHflro h3b axaxB ypaBHeHiH npH^jua- 
HseHHBiH anaaemfl x ji KOxopBia mbi oGoananHiMB aepeaB x^Jiy^. 

IIOJIOIKHMB aax^MB 


n 


x — x^ — H I 

2 /= 2 /o-^’ 0 i { 


( 12 ) 


XA'fi ^ H 7 ] cyxB AB'fe HedojiBmifl nonpaBKH ajib ^ Vo - 

Bboah AJia yAoScxBa AajrBH’fegmHXB paacyacAemfi eipe cji-tAyiomiH oSoana- 


h = < 1= (13) 


xA'fe h ecxB H-feKoxoptm nopaAKOBBiH HOxMepB, nojiynaMB, a-ub onpeA’feAenifl AByxB 
hobbixb HeHasi&cxHbixB ^ a ri, cji’fcAyioniyK) rpynny ypasHeHm: 


==”^0 
^ -Hh- 7 ) = 

«2 ^ -»-&2 7 ) = mg I * 
♦ • 

m \ m ' 


(14) 
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05iii;ee hhcjio ypaBHenm 5 -f-l, a .’qacjo HeHSB'fecTHbix'B 2. KpoM^i Toro, 
Bi. iiameMt qacTHOivnb cjry«ia'fe, BC'feKoe4>^Hii,ieHTbi a pasHbi 1, a Wq h paBHbi 
Hyjiio. 

onpeAifejieHia ^ h v] hb'b ypaBneHin (14) cji'feAyeT'b ripHM'feHUTB cno- 
coS-B HanMeHBmHXTb KBaApaTOBB. Btgttb cnocoeTj npe^GTaBJiHeTi. GJi'^Aysomia 
iipeHMymeCTBa: BO-nepBBixt, HCKjnoqaexca BCflKit npoHBBOJi'B bx. BbiSop-fe ;i;Byx'i> 
KaKHX'i>-HH6yAB HBx. BTax-B ypaBHenii fljia onpeA^fejieeifl AByxTE> HenSB-fecTHbixTE* 
^ H Y], a BC-fe ypaBHeeia, canTaeMBm paBHop-feHEbiMH, npHHHMaioTCH bo BHUMaBie; 
BO-BToptixTb, iiojyaaiOTCfl HaH5oi'£e Haae^Hbia BejiBEBUbi ^;j[h ^ h yj (naw- 
MeHtmaa cpe;i;Haa omnSKa pesyjibTaTa); B-b-TpeTbHXTb, cnoco6'b 3 tott> ji.aeT'b 

BOBMOatHOGTb OafeHTb Ty TOEHOCTb, CTb KOTOpOH AaHHblH neHBB^CTHbia OnpOA^fe- 
xeHbi Hox. oaOjiiOAeeiH. 

Kti pascMOTp-feniio Teopin cnocoS^a HaHMeHbruHX'b KeaApaTOB'b mbi Tenepb 
H nepe#AeM’B. 


§ 2. 

0000061} HaMMeHblUMXls KBaApaTOBl>. 

npH onpeA'feJieiiiH pasjiHqubix'B KOjmxecxBx h3x> HaSjnoAeHiir, pasebia n3M'£- 
paeaiBia sejiHaHHbi HHKorAa ne noxyEaioxca aScojnoxno TOEUbiMB, a BcerAa oii'fe 
coAepasax'b bx ce6'fe HfeKoxopyio omaSKy, saBHcainyio ot-b npeA'feJibHoic xoehocxh 
caMHx-B HaSjnoAeHifl. HcKJiEOEaa BAiaaie nocmosiuHuxh ouiu6ok^ t^xb. hxh Apy- 
rHXB HSM'^fepHxeJiBHbixTb npi!6opoBX>, MoacHO cKaaaxB, eto yKjrorieHia iiaSjiioAae- 
MblXX) BJIH H3Mi&paeMbIX'B BeOTEHUB GXX. HCXHHHGH BGJIHaHHBI AaHHarO kOJHXe- 
cxBa HGcaxx> na ceS'fe coBepmeHHG CJiyaaHHbm xapaKxepx, a Moryx-B dbixb xo 

nOJIG3KHXeJIBHbIMH, XG OXpHIl,aTeJIbHbllMH. 

Teopia 3XHXX> cjiynaunuxh omu^OKz sHJKAHxca na xeopiH B'fepoaxHOCxeii. 

MaxeMaxHXecKGS B'fepGaxHOCxbio p n-feKGxoparG iipGcxoro cG^bixia nasbi- 
Baexca oxHGmeHie ancjia m (J.iarGnpiaxHbiX’B, paBHOBOSMOJKHBix'B cjiyaaeBx. kb 
oSrpeMy aacjiy cxyaaeBB ilWT, x. e. p — 

HanpHM'fcp'B, B^fepGaxHGCXb BBiiiyxb H3B kojioabi bb 52 Kapxbi aepHyio 
MacTb SyAOXB hgtowj axo G5iii,ee ancjio aepnbixB KapxB 26 (hhcjio djiaro- 
npiflXHbiXB cjiyqaeBB), a o5iii,ee epicjig paBiiOBOSMOJKiibixB cjiyaaeBX. Bbitiyxb 
KaKyK>-HH6yAB Kapxy 52. 

B'fepOHXHGCTb Bblliyxb aepBOHEJIG Macxb a B-tpoaXHOCTb BblHyXb KO- 
POAH nHKTb 
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CjiyiaHHoe cod^Bixie, cocxaBjieHHoe hstj abjx'b npocTbixt coforaM, Hasw- 
saeTCfl CAOOKHUMZ co6umieMz. 

HanpHM'fcpx., cjiOHCHoe coSbixie 6yAeT'i> xaKoe, Kor^a nax. o^hoh koxoabi 
K apxTb xpe^yexcfl BBmyxB Kpacnyio MacxB h oAHOEpeMCHHO hs'b Apyron koagabi 
xaKHie Kpaceyio MacxB. Co6hiTm^TTncoeepmeHHOHe3aeucuMbt Apynb oxx) Apyra. 

B'fcpoaxHOCTB xaKoro cjiGHtnaro co^Bixia onpeA^&AHxca oxeeB npocxo na 
ocHOBanin cA'^AyJEoni.HX'B cood^paaKeHin. 

* KaacAyio Kpacayio Kapxy nepBoi koaoabi mojkho KOMdHHnpoBaxB ex. KaacAOt 
KpacHot KapxoH Bxopoi KOAOAbi. Hhcjio xaKBXx. KOMSHHapia 26 X 26; axo 
dyAexx. odipee xhcao paBHOBOSMoatHBixx,, djaronpiaTHBixx. cjiyxaeBx.. ^HCJio->Ke 
BceB03MomHBixx. KOMdHHapiH, T. e. o6ipee xHCJio CAyaacEX., 6yAexx> oxe- 
bhaho 52 X 52. TaKHMx. odpasoMXj, BfepoflXHOcxB axoro cjiojKEaro codBixia 

Boodipe-JKe, ec-ia B-fepoaxHoexH H'fecKOXBKPxx. HeBaBHCiiMBixx., npocxBixx. 
codBixit dyAyxx. 


Vx 


VU 

jf ’ Pa 


JW2 




???3 

'M, 


H T. A. 


TO B'fepoHTHOCTB cjio>KHaro codbixifl, cocxaBjeimaro nax. axoro pHAa npocxBixx. 
coSBixin, dyAexx. 

P = PxPtiPz"' ( 15 ) 

TaKHMX, odpaaoMx., s-fepoaxHOCTB ecxB BcerAa npaBEjiBHaa ApodB. KorAa 
B'fepoflXHOCTB paBHa 1 , TO aTO yate cctb AOCxoBfepnocTB. 

^McTBHTeABHBiH HCBBiTaiiia HO BccrAP, KonexHo, yAOBAexBopaioTX. waxe- 

MaXEXeCKOH B-fepOHTHOCTH. 

no MaxeMaTHxecKOH B'fcpoaxHOCXB, mbi agaechbi dBUH-dBi xexBipexx. 
BBmyXBIX'B H3X) KOAOABI KapXX. HM'&TB, fianpHM’tpB, OABy XepBOHHyiO, HO na CaMOMX. 
A'fex'fe axo MOJKOxx. b ho cjyxHTBca. OAHaKO, noExopaa HcnBixaiiia oxenB doABPioe 
XHCAO paax. 8 a oxMtxaa xhcjeo 6j[aronpiaxHBixx.c.TryxaeBX.s, KorAaiviBi, A'£hctbh- 
TOABHO, BbiHHMaeMXj xepBOHHyio MacTB, ppHxeMX., caiwo codoK) paayMi&eTca, iiocA^fe 
BBinyxia KapxBi, naAO KasKABifl paax. kjactb ee odpaxao bx. KOxoAy h aaxtMX. xipa- 
xejiBHO nepeM-imaTB BC'fe KapxBi, xxodBi bp 6 cjiyaan dbiJiH-dBi BnoAH'fe neaaBH- 
CHMBT Apyrx. OTx. Apjra H paBH0B03M0HCHBi, MBI yd-feAHMCB, XTO OTHOinenie 
no M’fep'fe BospacTania 8 ^ dyAOXB cxpeMHTBca k’b TeopexnxecKOH B-fepoaxuo- 
CTH XaKX. XTO 

npei.(i) = i. 


3 totx> 3aKOHx>, KOTopBiH MOJKHO jerKO npoB-fepnxB na onBix'fe, HasBiBaexca 
aamnoMz ^oAmuuxz nucejtz. Ero mohiho AOKasaxB n exporo MaxeMaxHaecKH. 
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TaKHMi> oSpaaoM-B, h *300x0 cjiyuaunuH SBJieHifl noAHnnentj H'feKoxopBiMx. 
MaxeMaTHqecKHMTb saKOHaiax.. 

npeAnoj:o0CHMT> xenepB, 0x0 mbi hsm'^Phjih KaKoe-HH 5 yji,B kojel^coxbo, 
npHqoM'B cAynaunaa, omn^Ka Ha5jrH);i,eHifl oKaaajiacB paBHoi A. 

B'fepoaxHocxBj29, qxoSBi omnSKa KaKoro-HH6yAB HSM'fepeHia aaKJiiogajtacB-eBi 
BX) npejn'fejiax'B Meac;;y A h A -j- < 9A, dyAexB 

i9, = f(A).(?A, (16) 

rA'fe f (A) ecxB nfeKoxopaa, iiOKa eme HeHae'fecTHaa, <&yHKii,ia oxii A. 

OxeBHAHOj qxo aojijkho Sbixb nponopoioHaiBHO dA, noxoMy xxo, xliMTb 
MCHBine aaAaeHBiH HHxepeaJi'B ajib (?A, t^m-b neiiBrae SyAeTB h cooxBfexcTByK)in,afl 
BifepOHTHOCXB , a B-^fepOaXHOCTB <?Z mOHHOCmU BCXp-feXHTB OmnSKy A, KOHeXHO, 
HHXxoaKHO Majra. 

Ecjih mbi S paa^B H3M'fcpHMx> xo axe KOJiHxecxBo h cooxB-fexCTByiomia CAy- 
HaHuhia o'mu 6 KU Ha^jroAeHiH o^oaHaxHM-B xepeax. 

Aj, Ag, A 3 H T. A., 

TO, TaKx. KaKTb OAwnaKOBO B'fepoflXHO, qxo ouihGkh a SyAyx-B xo nojioacHxejiBHBT, 
TO OTpHUaxeJIBHBI, TO BeJlHXHHa 


A] —I— Aq hi — iAjj “HI—. , . . 

_ — __ 

AOJiatHa, 110 M'fcp'fe BoapacTania 8^ HenpeMfeHno cxpeMHTBca kT) nyjiK). 

HxaRT), 

npeA.^ = 0 (17) 

Bx> H3JioaceiiiH ^aJibaMmen xeopiH mbi h SyACMi., cjt'feAOBaxeJiBHO, npeA-* 
ooaaraTB, 0 x 0 o5mee xhcjio oxA-feJiBEBixT, HSM'fepeiiiH BeiHKO. 

SaHMewcH xenepB HaxoacAeeieMT. bhaa ^•yHKBiH fipS), 

Ctb nepBaro BariHAa mobkho noAyMaxB, ^xo 3T0 b-b BBicmet cxeneHH CAoat- 
HBiH BonpocB, xaR-B KaKx. TpyAHO Aaate h npeACxaBHXB ceG^li hsto qero mojkho 
^biao-6bi hcxoahxb. 

Ha caMOM-B-ate A'fe-tt'fe aaAaxa axa paspfemaexcH xpeaBBixaiiHO npocTBiMT. h 

303 Hin,HBlMX> npiCMOMB. 

ripeAcxaBHM'B ce6'£, xxo mbi HM'feeMx. KpyrAyio MHnieHB, iipeACTaBaeHHyio 
Ha HepTeat-fe 112, b-b Koxopyio mbi cxp'feAaeM'B hs-b nHcxoAexa, wbmob ez 
wunipz npym O. 
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Hepr. 112. 

•y 



BosBMeMi, BsaHMHO nepneHAHKyjrapHLia och Koop;iHHaT'B Ox til Oy vi 
KaKJK) TOMKy M Cl, KOOpAHHaTaWH XTlLy^ OKOJIO KOTOPOH Mfcl Boo 5 pa- 

SHMi, ceS'fe ajiGMCHTapHyK) iiJioaia3;Ky 

cr=dx,dy. 

PaBCTOfllHie ikT ;io O nycTB ^y^^exi, r. 

Tor^;a 

r^ = a^-+-y^ (-^Qy 

B'fepoaTEOCTB OTKjroHGHin nyatH BiipaBo naBejiHHHHyj saKjnoEeHHyio iweacAy 
X M X -+- dx, dy^iexi, 

P^ = f(x)dx, 

a B-fepoBTHocTB OTKJioHeHiH nyjiH BBepxi, Ha BejmiHHy, BaKjno'ieHHyK) Memji,y y 
H y -I- dy^ Gy^eTB 

Py — fiy)dy- 

TaK-B KaKi, o^?a ?TH OTKjroHenia cjiife^yexi, ciHTaTB HeaaBHCHMBiMH apyr-B 
OTX jipyra, to b'£pohthoctb ext, coBM-fecTHaro cymecTBOBama, T.-e. B'fepoHT- 

HOCTB Toro cjiyHafli hto6bi nyjia nonajia HMeHHo bb axeMCHTapHyio nJioma/lKy cr, 
6 y;i;eTB ' . ; ■ ■ , /. 

p^=f {x)f{y).<j. 
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noBepHeMt Tenept och KoopAHHaTij xaK'B, hto^m ocb x-^om> coenajia 
Cl. HanpaBJieHieMTb r. Torji;a mw MOHceMi. Ty-:^e B'fepoflXHOCTE npeacTaBHTE 
cji'fejnyioinHM'i. ofipasoMi.: 

p^ = f(r).f(p).cr. 

CpaBHHBaa 3 th ^ea BbipaiKeHia jujih noJiyiMMi. cJi'^Ayiomee cootho- 
menie : 

f(oi:)f(y)^f(p)f(r) (19) 

9x0 ecTB xaHTb HasBiBaemoe ^yuimiouajibnoe ypaeueuie. 

Bonpoci, CBOAHTca, cj-fcAOBaTeJiBHOj kx. xoiviy, xtoSei naHTH xaKyio <E>yHK- 
pito, KOTopaa yAOBjeTBopajia-GBi ycJioBiK) (19). 

HtO^BI HaHTH BHAt ^TOt <I>yHKII,il!, BOBBMeMTE. HcnepOBBI JrOrapH«»MBI OTB 
BBipaaceHifl (19). 

Ig f {X) -i- Ig /* (2/) == Ig f (0) Ig / (r) (2 0) 


Mbi HM-feeMi. SA-fecB AB'fe nepeM-fcHHBifl HeaaBHCHMBia x n y, 

BosBMeMTE. opoHSBOAHyK) OTi. BBipaBEteeifl (20) no x, canTaa y nocxOBHHBiMTb. 
TorAa 


^ Ig f (a;) d Ig f(r) _ ^ 

dx dr dx 

MH, Ha ocHOBaniH «>opMyjiBi (18), 


d \ gf { x ) _ 


dx 

dr 


Tohho xaKjKe HaiiAeMx. 



d Jg f(r) 

dy 

~ dr 

OxCIOAa HM'iOMX. 



^ Hfipc ) _ ^Jgf(y) ( r ) Const 

x.dx y-dy r.dr 


(21) 


BejiHHHHy axon nocxoHHHOH o^oaeaaHivi'B nepeai. — 

no cymecTBy A'feJia, axa nocxosHHaa HenpeM-feeHO AOiacna 5bixb 0TpHD;a- 
xeJiBHa, noxoMy nxo fCic), KaKB ii-feKoxopaa B-fcpoaxHOcxB, BcexAa nojioacHxejiBHa, 
a npoHSBOAHaa oxpHn;axejiBHa, noxoMy xxo, cx. yBeAHHeHieMi. x^, B'fepoax- 
HOCXB nonaAaHia bx. njiomaAKy a yMeHBraaexcH, xanx. KaKX. mbi V/nAUMon nax. 
nncxoJiexa hmchho bx. i^eHxpx, Kpyra O. 



394 


H'raKi), <E>opMyjia (21) ^aeTij iiaM'L 


d]gf(x) ^ 

£C . dx 6^ 


IIpoHHTerpHpOBaB'L 3T0 ypasFieeie h o^osna'iHB’B nocxoHHHyEO HHTerpn- 
pOBanifl repeal) IgA, nojiy^HM-B 


lgf(x) 


00^ 1 A 

jrr A 


f{x) = A.e 2^ 


( 22 ) 


OcTaexcfl xenepB toilko onpe^i&JTixb Bna’ieHie nocxoBHHofi A. 

Ha ocHOBaeiH ypaBHeem (22), Bfepoaxiiocxt nona^^ania bi> iiJiomaAKy o’ 

..... p^ = f{x)f{y)dxdy — A^e 2 e 2 


BaeAeMt xenept noAapHBia KOopAHHaxBi r n 0. 

TorAa BGAHHHHy ajeineHxapHOH niomaAKH okojio M mo>kho iipeACxaBHXB 
ci'feAyiomHM'B oSpasoMi, : 

a = rdb . dr. 

Cji&AOBaxejiBHO, 

^2 

p^ — A^e .rdr .d^. 

BBipaaHMTb xenepB, qxo BipoaxnocxB nonaABnia b'B naKyio-uudydh xoaKy 
MHmeHH CesKOHeano SoABrnHxx. pasarfepoB'B pasaa 1. 

Hxo6bi saxBaxEXB SeaKoneaHyio daockocxb, hbao npoHHxerpHpOBaxB upe- 
ABTAymee BBipaatenie no 0 b-l npeAtoxB oxb 0 = 0 ao 0 = 271, a no r bb 
npeA'feAax'B oxB r = 0 ao r = oo. 

HxaKB, 

’ 27r cx) r2 


l = A^\d^\e -^^rdr 


0 0 


CO 1 / r \2 




0AH eme 


27T.42&2 e 


1 / r\2-l'=^ 


= 271^^ £^. 


OxcK)Aa saxoAEMB 


1 1 

V2k ^ 
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IIoACTaBHBi. 3Ty BejiHHHHy bim <E>opMyjry (22), nojiy^HMi. oKOH'qaTejBHO 

= ( 23 ) 


^yHKnifl f(x)j xaKBM'B oSpasoMij, HaitAesa. 

Ona coaepjKHTi* b'b ce6'fe, KaK'B mbi bba^m'b, x STb KBaaparfe, hto h cj'fe- 
AOBajio 4 priori oa^H;^aTI>, TaK-B KaKi, oniH6Ka, cooTB'i&TCTByiomafl nojtoHCHTejiB- 
HBIM-B H OTpHpaTGJIBHBIMB SHa^eHiaMB X, OaOBHAHO, 0;i;HHaK0B0 B'fepOflTHa. 

TaKHM’B oSpaBOM-B, B'fepOHTHOCTB CA'fejiaTB, npH HBM'fepeHin H-feKOTOparO KOIH- 
HecTBa, omnSKy, saMioxeHHyK) Me3Kj,y npejr^jiaMii A h A-i-^A, ^yaoT-B 




A 2 

e 2e2 , ^ . 

s 




UpeanoJtoatHM'B xenepB, xxo mbi HSMtpBJiH KaKoe-HH^y^fc KOJinqecxBo x h 
c}^’feJIaJIH s paBHo5jiaro&a;i;eacHBTX'B naSjioAeHi#, ^aBranxB naMB mb x cji^hj- 

K)m,ifl BejraxHHBi: 

^15 ^a» 


OraH^KH axHXB OTjii'fejiBHBixT-. peByjBxaxoBB nycTB SyjiyTB 

Aj , Ag , Ag .... A^. 

Tor^a 

Aj = Wi — X, \=.m^ — x^ A 3 = W 3 — ■£)/.. . .A, = — Xy 

a cooxB'fexcTByiomia B-fepoaxHOcxH Sy^yx-B 


II 

< 

dA 

• e 

1 

' 2£2 

Ai2 

zV 2n: 



dA 



_ L. 

~ 2 e2 

AgS 

p^== 

zV 27 C 

• e 



Ps== 

dA 

£■/ 2 tc 

■ e 

1 

2e2 

A32 



c 3 A 

sV 27 C 


e 


1 

2£2 


A ,2 


^A MBT cqnxaeMB sesA'fe o;i;HHaKOBBiM'B. 
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IlGJiBJieflie KaK 0 H-HH 6 yAi> cjiy'^anHOH oranSKH bi> OTA'fejibHOMi> HSM'fepeein 
MBi MosKeMt CHHTaTB co 5 BiTieM'B npocTBiMi., HG HM'feiomHMX HHKaKoro Bjianifl 
Ha nocj'feAyiomiH HSM-fepeHia; a noTOMy coBiwfecTHoe cymecTBOBaaie b-b piw^ s 
HSM'fepeeii BceS cncTeMBi BBinieynoMHHyTBix'B omnSoKi), KaKTb coSBixie cjioacHoe, 
6 yAeT 1 » HM'j&Tb B'fepOHTHOCTB 


P-PiP^Ps- • - 


_71;J 


. .- 1 -As 2 j 


...(24) 


He BHaa hcthhhoh BejiHqHHBi x, mbi MOHceMB A'i&JiaTB 0 HeH pasJiHaHbia 
HpeAnojoiBKeHia, npHieM-B KaracAoe hb-b HHXTb Aaenb naM-B cboh) CHCxeMy Bejrn- 
aHHli 0mH60K'B A H npHBeAeXTb kb. H’j&KOTOpofi BeJIHqHH'fe B'fepOHTHOCTH P. Bc 4 i 
T-fe iipe^inojioaKeHiH, KOTOpBia hpeboahtb kb. hkhtohchoh BejrHHHH'fe B^fepoar- 
HOCTH P, ;i;oj[a£HBr, oaeBHAHO, d^BixB OTSporaeHBi, KaKB. ne cooTB-fexcTByiomia 
cxBHxejiBHocTa, xaKB. KaKB. MBI Ha caMOMB. Bcerjua cxapaeMca o^pe;^'fe- 

jiHXB X H 3 B. Ha^JiioAeHiH HaHBOBMOJKHO jTyBmHMB. oSpasoMB.. Hao 6 opoTB., Hail- 
jiyamee ^pe/^^OJroateHie, Koxopoe mbi MOHteMB. CA 4 jiaxB oxaocHxejiBHo Bejia- 
HHHBI X, axo XO, npH KOXOpOMB P OKaHCGTCa MaKCHMyMB. MH 

2A^ = Aj^ -I- A/ -f- Ag^ -I- AJ^ 

MHHHMyMB.. 

Bb. biomx XO H saKJHoqaexca ocHOBHaa HAea cnoco6a nauMeuhmuxz Koadpa- 

moez. 

TaKHMB. ofipaBOMB., BM^a d^ojiBraoBi: paAB. oxA'feABHbixB. HBM'fepeam, iraAO onpe- 
A'fiAaxb HeHBB-fecxHyK) X H3B. Toro ycjioBia, htoSbi cywwa KBaApaxoBB. BC'fexB, 
CAyqa^HBiXB. omnSoKB. HaSjHOAeniH 6 biJia- 6 Bi MHHHMyMB.. 

8x0 ycjiOBie AaexB iiaMB. 


^ 2 _^A -.-A A 

2 die "^1 diC ■“ ^2 ^£5 ^3 (3a; * • * * da: — ^ 


CorjiacHo npeABiAyni;HMB. o6o3HaqeHiaMB>, Bofe 3 th nponsBOAHBia paBHBi — 1 . 
Cji 4 A 0 BaxejiBH 0 , 

* ^2 * ^3 .... I— A^ 0 

MH 

{mj^ — a?) -+- {m^ — a;) -i- (pi^ — a;) -i- (m^ — a?) == 0. 

OxciOAa HaxoAHMB, 

/v» — — . ^2 ^ . — I"* W? ^ 

mAJ "" 


( 26 ) 
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TaKHMi> oSpaaoMt, mm bhahmi*, 'ito HaHB’fepoflTH'feimaH BeiHHHHa hsm'S- 
paeMaro KOJH'qecTBa x cctb cpeduna apmMemuHecKan h3te> Bcfexx oTA'fe-iBHbix'B 
paBHo6jiaroHaAeBSHi.ixTb peayjibTaTOB'B naM-fepeHit. 

«i>opMyjia (24) noKasMBaex'B naiviij eme, hto BipoaxHocTb P cJioaiHaro 
co6hiTiH saBHCHTx. TaKHte H OTx BejiH’inHbi nocTOflHHOt e. HanSoji'fee hoaxoah- 
met BeJiH^HHot ajih £ 6yAeT% onaTb xa, npn Koxopot P SyAexi. MaKCHMyMX.. 
HatAGM-B 3xy BejHTOHy. 
jOI'jia axpro naAO nojroatHXb 




= 0 . 


Hsb <&opMyjiM (24) naxoAHMTb: 


HJIH 



OxCEOAa HM-feCMB 



(26) 


ecxfc, xaKHMTb oSpaaoMB, cpeAHaa BeJiHanna h3b KBaApaxoBB bc^xb omn- 
6 okb paacMaxpHsaeMaro pHAa Ha^JiioAeHit. DoaxoMy e naabiBaexca cpeAneft 
KBaApaxHaecKot onnadKot mh npocxo cpedueH omu6KOu naM-fepeHit. Ona cjiy- 
3KHXB Mifepot cJiyaaHHbixB obihSokb AaHHaro paAa HaSjnoAeHit h eio BnoJiH-fe 
xapaKrepnayexcH xoaeocxb nocji’fcAHHXB. 

TaKHMB oOpaaoMB, e npeACxasJiaexB coSoio cpeAHioio oma^Ky Koatcdato 
omdtbJihuato onpedrbJi&mH x, 

Ecjih y nacB HMtexca KOJaxecxBO 

X = (XX, 

rA'fe a H-feKOTopbit nocxoHHHbit Koe4&<&HDcieHXB, xo omaCKa BB X, Koxopyio mei 
oGoaHa^BMB aepeaB D, SyAexB oaesaAHO paBaa aA, a cpeduaa omaSKa X 
6yAexB 

P=a£ (27) 

OnpeA'tiJiHMB xenepb cpeAHiOH) oraa^Ky E cyMMEi ajia paanoexa X AsyxB 
KOJiBaecTBB X a x\ iiojiyxeHHEixB asB s a s' aeaaBacaivibixB Me^Ay co6oio aa- 
exioAenit co cpeAHBMa omaSKaMH s, a & . 
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Ha oceoBaniH npeAE>i;iymaro, mi>i HM-feTt: 


n 


5 


HH A/ 


Ag 




^[A'! 


A'i 



A'a = ^- 


B-L CyMM'fe HJIH paSHOCTH scdtzx' MOryTI. npOHSOHTH CTb OAHHaKOBOK) Bt- 
POHTHOCTBK) BCeBOSMOJKHblfl CO’^exaHifl OniHeOKl* A CB OniHSKaMB A', T.-e. CJI-fe- 
Ayiomifl oniH^KH D: 


A, a/, A„ ;±: A/ Ao 


Ax' 


. .A, 


Ax' 


Ax 

Aj 

A, 




Ag Ag 


A' A -+- 

“ s' ^2 


Ag Ag 


A/ A. 


A s' A^ 


‘2 • 


A„ 


. . A. zti 


-A, 


a; 

a; 


A'.- 


Bshbb TenepB cyMMy KBaApaxOBB bthxb onmeoKB D n pasAtjiHBB ee Ha 
o6in.ee hxb hhcjio B = ss', nojryHHMB, na ocHOBaein npeAWAymaro, 


J&2 = 


2 Z)2 s' 2 i2 :±; 22A . 2 A' s2A'2 

S ss' 


• ’ =5^-4-6?A_^' 2A'2^ 

s ^ s s' * ’ 

Ho, no ocHOBHOMy cBoncTBy cjiyHaHHbixB omH6oKB (cm. <&opMyAy (17)), 


H 

cji-feAOBaTejibHO, 




JS’2 == £2 ^'2, 


EcJIH- 6 bI MBI HM-fejIH CyMMy XpeXT. KOJIHHeCTBX> X -I- x' x" 

X = x-^-x-^x", 

CO cpoAHHMH omH 6 KaMH' £, e' H e", TO XOHHO TaKHce eamjiH- 6 Bi ajh cpeAHen 

oniH6KH pesyjiBxaTa 

E2==£2_^_£'2_^_£"2 

T. A. 
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EcjiH-MKe X ecTb jiHHeHHaa «»yHKii.ifl nfecKOJifcKHX'L KoiHqecTBi> x, x', x"m 

T. A., BHAa 

X^Gcx-^otx (28) 

rA'fe a, a, a" h t. a- cyxb H-feKOXopme nocxoHHHbie Koe<j&<&Hii.ieHXbi, xo, na ocho- 
BaaiH cooxHomenifl (27), mm nojiyquM'b ajih cpeAnea oluhSkh peayjibxaxa X 
Ayiomee Bbipa^eme: 

JE^ == a2 £2 -I- a2 £2 -1- a"2£"2 _i_ .(29) 


ycxaHOBHB'b 3XH ocHOBHbiH nojoaceHiB, npeAoojoaKHM'b xenepb, »ito mm 
HM' feeMlj OAHy HeH3B^feCTHyiO X H paAT^ JIHHeHHblX'b ypaBHeHlH BHAa* 


X = 

a^x = m^ 
a^x=^m^ > 


ax = 

S d 


( 30 ) 


PA'fe Koe€»<E>Hii.ieHXbi a yace ne pasHbi 1 , a cyxb Bnojia'j& onpeA'fe-ieHHMa, erbpmin 
ancjia, a BCJiHaHHbi m coAepjKaxx. b-b ceSJfe cjiyaasHbia ohihSkh HSMipeein A, 
npHaeMT* cpcAHaa omnSKa naxcdato xaKoro m ecxb £. 

Bbcah CJi'feAyioiu.iH o6o3Ha'iema: 


X 

A2==«^2 — 

\ = 


( 31 ) 


rA'fe noA'B od noApasyjvi'jfeBaexca enpuaji eejiuuuna ncKOMaro KOAHaecxBa, SyAeMt, 
Ha ocHOBaniH <&opMyjibi ( 26 ), HM'fcxb 



HaHB'fepoflTH'Jfefimaa BeJinaHHa a-sb Koxopyio mm oSosHaHHMTj nona 
aepeat x, nojiyanxcH, Ha ocHOBaeiH crioco6a HaHMeHBmax'b KBaApaxoBTb, H3X> 

yCJLOBiH, HX 06 bl SA® 6bIJIO-6bI MHHHMJM’b. 


SA® = (Wj — xy HH (Wg — xy -+~ (Wg — tig xy -i~ . . . . Ht- (m^ — £c)®. 
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y cjioBie 

dx 

jiaeTi} 

— — a^x) — a^Cm^—a^x) — 03(^3 — a^x ) — . . . . — a^(m^ — a^a :)==0 

BBe^;eMi>, ajTH coKpameHia nncLivia, cxfe;i;yioiii,ia o 6 o 3 Ha’ 9 eHifl, ycTaeoBJieH- 
HWfl rayccoM-B: 


Tor^a 




a 


SS 


(aa) 




^'s = (am). 


{aa) 


(32) 


rio 3TOH ^opMyjcfe nojiyanTCfl HanB'ipoHTH'fcHmaa BejcHHHea HCKOiaaro ko- 
jinaecTBa x. 

CyMMa (aa) HasBisaeTCfl cooTB’fexcxByiomHM'b encoMz peayjibxaia h 060 - 
BHa’qaexcfl GyKBofi g (Gewielit) cx> HHAeKCOMx* oc (g^. 

OnpeA'fejiHM'B xenepB cpe^eioK) omH6Ky BbiBo;;a x, canxaa cpeAHioio 
omH^Ky Kaotcdaw omdrbJihHa%o m oahoh h xofi-ace h paBHOH e. 

^opMyjiy (32) MoacHO npeACxaBHXt bi> xaKOMx, BiT;i;'fe: 


X = 7 ^, • m 




a. 


iaa)^s- 


Oxcio^a, Ha ocHOBaHin ^opiayjix, (28) h (29), 6yAeMx. HM-fexi, 


HJTH 

a 

Ilojiaraa 

nojiyxHMTb 


W 


~*~ <^2^ Q.9^ ^ ^2 (®“) 


(cia )2 


(aa)2 


X 


V(^) 

(aa), 



6^2 


9 . 


X 


(33) 


(34) 


9 t 8. ^opMyjia; noKasBiBEGxx hemii, ^to B'fec'L AOHnaro KOJin^ecTBa 

oSpaTHO nponopn;ioHajieHi> KBEApaxy cooTB^TCTBytomefi cpe,a,HeH odihSkh £ 


X 


X • “ 
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Hto6bi onpeA'fejiHTB , naio shetb £, KOTopoe onpe^ii'j&.TaeTca ^opMyjiot (2 6), 
Bl. KOTOpO&j OAHaKO, BejIHaHHW HCTHHHblX'B OmHeOKT) A HaMl., n't CymHOCTH, HB- 
H3B’£cTHEr. 


Hto6bi HanxH e nocTynaioxt cji'feAyiora.BM'B oOpasoM-B. 

DoACTaBHMB B'fepoHTH'feHinyio BejiHaneya?, onpeA'ifeJieHHyiono<3&opMyji’fe(32), 

BB ypaBHGHie (30), h o5o3HaaHMB cooTB-feTCTBeeHEia pasHOcxa — ax ae- 
pe3B u. 

== u, I 


X = Ug 
— flg X = Ug 


I 


(36) 


— a^oo = u, 

s s s 


OTA'6-!fcHbia BC-ttHanaBi u asB'fecTHBi. 

PasHHuy MeacAy B'fepoaxH'fcHineg h hcxhhhoh BejinaHHOH x oSosnaaHMB 
aepesB 

X £C=H. 

TorAa 

x = X 




rioACxaBHMB 3xy BejinaHiiy x bb <i>opMyjibi (31); xorAa, npHHHMaa bo bhh- 
Biaaie i’i)yiiny cooxHomeiiiH (35), 6yAeMB HM'fcxb*. 

Aj = Uj -f- ^ 

Ag — — ^2 I (^2 ^ 

^3 == <^3 ? 

A„ = 

s s s ^ 

OxcKJAa naxoAHMB 

SA^ = -I- 2^ . Xao -i- (aa) 

CyMMa Lau, na oenoBamH ^^opiviyjiB (35) h (32), cxporo paBHa Hyjno; 
c Ji-fiAOBaxe Ji bH o , 

SA2 == Su2 -I- (aa) 

HJiH, npHHHMaa ein.e bo BHHMaeie cooxnomenie (26), 


26 
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To’iHafl ^ == x — ■ x Haiat eeHSB'fecTHa, ho mbi ho CA'feJiaeMTi. 

6ojibmoS[ odihSkh, ccjih, BM'fecxo noACTaBHM'b cpeAHiOK) ouiHSKya;, T.-e. e^. 

Tor^a 

s . £2 = -t- (aa) 

HJHj SaM'j&HBfl COOTB-feTCTByiOIHeH BOJIHHHHOH H3Ti JpaBHeHifl (33), 

S . £2 == Su2 -I- £3. 


OTCiOAa naxoAHMii OKOHnaTOJiBHo 


£ 



(36) 


TaKHM-B o^pasoMT), cpe;tHflfl oniH6Ka KaaEc^aro oTA'fejbnaro nncjia m onpe- 
adfexHTCH A'fe-aemeMTb cyMMbi KBaapaTOB'B yKjoHeHin o na hhcjto OTA'feJiBHLix’i. Ha- 
SjHOAemH s yMeHtmeHHoe na hhcxo eenaB'fecTHBix'B, x.-e. na 1, h ii3BJieHeHieM'i> 
sax-j^MB HaB noJiyneHnaro nncxa KBa;^paxHa^o kophh. 

Mbi bhahmx,, xaKHMTb oSpasoMB, Hxo KBaApaxB cpeAHefii oranSKH (e®) BcerAa 

2y2 

Hi&CKOJbKO SoJibme — , x.-e. Sojibine cpeAnen BeJiHHHHbi KBaApaxoBt yKJio- 

aemH (u®). 

OnpeA'feJiHBraH, xaKHMB oSpaaoMt, £, HaHAOMB, no «»opMyA'£ (33), h cpoA- 

HH)K) omnSKy BbiBOAa o). 

npeAnoAOZKHMB xenepb, nxo y nacB ab'S HeHaB-fecxabia x jl yAOBAOxBO- 
paiomifl cA'JfeAyK)in.eH CHcxeM'fe AHHCHHbixB ypaBHeniH: 


a^x-i-h^y = m^ 
a^x~^\y = m^ 

a^x-h-\y = Wg 
<» • 

« m 


(37) 


SA'feCb BGAHHHHbl a TL h CyXb HfeoxOpblC, BHOJIH’fe XOHHO H3B'fccXHbie KOe<l>- 
<E»Hii.ieHXM, a BexnHBHbi m coAepacaxB bb ceS-fe H-feKOXopbia CAyqaHHbia ouinGKra 
Ha6AK)AeHiH, Koxopbia mbi oSoanaBHMB cooxB'fexcxBeHHo nepeaB A^, Ag, AgHx. a^ 

TaKB KaKB X m y npeACxaBjaioxB co6ok) hcxhhbbih BexHHHHBi HenaB-fecx* 

HBIXB, XO MBI SyAOMB HM-ixi. 
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Aj = X -i- b^y) 

= Wa 33 -I- 62 2/) 

~ K33 -I- b^rj). 

B'fepOflTHOCTbPcOBM'fcCTHarO CymeCTBOBaHiH BCd&X'B BTEX-B OraH^OKlj onpe- 
A'feJiHTca Ha ocHOBaHia xofi-Hte <&opMyjibi (24): 

P r aA “1* 1 “ i -+■ AgS - 4 - -H A^ 2 ] 

BfepoaTH-feHinifl SHa'ieHin xmy SjAyT-B x-fe, npn KOXopwxB B'fcpoflxeocxb P 
5y^exx> wiaKCHMyMB hjih cyMMa SA^ MHHHMyMB. 

3x0 ecxB xpeGoBaeie cixoco6a HaHMeHbmnxB KBaApaxoBB. 

3aM’£xHMB eme, hxo, ccjih-^lj HeH3B'£;cTHE>iH X HL y He 6bijrH'6Bi CBHsaHsi 
MeacAy codoio xaHennaiMH: ypaBHeHiaMn, xo mbi BcexaKH mohjih-Sbi npHBecxn 
cooxB'fexcxByioin,iH ypaBHenm kb jiHueSHOMy BiT;i;y. 

^•feHCXBHxejtBHO, BpeAHOJioaKHMB, HTO HaMB ^aea cjn-fe^yiomafl cHcxeiwa 

ypaBHenm: 

2/)==-^x 

FA'S BGJIHHHHBI F CyXB Hi&KOXOpBlfl SaAaHHBIH oyHKHm. 

BoSBMeMB ASa KaKHXB-HH^yAB H3B 3XHXB JpaBHemfi H p-femHlHB HXB OXHO- 
CHxejiBHo X m y, 

CooxB'fexcxByioiHifl bgjihhhhbi o6o3HaHHMB nepesB Xf^ny^, 

TorAa MBi MoaceMB noJioacHXB 

X = Xq-^\ 

2/ == 2/0 

FA'fe HOBBia HensB'fccxHBifl ^ H V) cyxB OHCHB MajiBiH BemaHaBi. 

PasjiaraH jHO^yio hsb 3xhxb 4>yHKn,iH F{x,y) bb phatb h orpanHanBaacB 
nepBBiMH HJieHaMH paBjroateHiH, 6yAeMB hm'£xb 

2 / = 2/0 2 /= S /0 


26 * 



nojiOH?HBmn saTfeMi* 
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n 


(f), 


X~Xq 





X=Xq 


= 


M — F(Xq, y^) = m, 


MBi noiyqHM'B ypaBHenie BH^a 

-I- hr\ = m, 


T.-e. HensB'fccTHBifl ^ h v] Sy^yTi, CBasanBi Meatfly co6oeo JiHHeHHBiMH ypaBHe- 
HiHMH, KaET. H btj cECTeMt ypaBHeHm (37). 

BBipasHM'B TenepB anajinTHaecKia ycaoBia, htoSbi SA^ 6Bijro-6BiMHHHMyM'B. 
^jia BToro TpeSyeTca, hto&bi 


H 


Ho 


dm 


= 0 


dy 


= 0 . 


SA2 = {m^ -(a^x^ \ y)Y h - \ y)] ^ ; 

cji'feflOBaTejiBHO, fljia onpeA'feflenia x e y mbi GyfleM'B hm^tb cji'fcflyiomia flBa ypaB- 
Henifl : 

— [Wj - (Oj x-^\ 2/)] - [m^ — (a^x-^-h^y)] -a^ b^s—(^s VTI = ^ 

H 


- \ [m^ -{a^x-^ \ 2/)] - &2 [m^ -{a^x-^ \ 2/)] 2/)] =0. 

Beefla sfl-iiCB cji’feflyiomia oSosHaaenia Faycca; 

— {ad) 

^2 ^2 • • • • 

a^ \ -+-a^\ -I- , . , ~ (db) = {ha) \ 

-I- -4- . . . .-i- a^m^ — {am) 

hj^m^-^h^m^-v- . . . . -i- = (&m) 



( 38 ) 
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MBi nojy'iHM'L, OKOH’graTejibHOj ;i,Ba ypaBeenifl, hstb KOTOpbixi> jrerKo 

onpeA'ijfHTCH HaHB'fepoflTH'feHmifl sHa'^eHia HeasB'fecTHBixTb x vl y: 

(aa) X (ah) y = (aw) | 

(3 9) 

(a&) X -+- (&&) y == (5w) j 

3th ypaBHeHin nasBiBaioTCfl nopMajihuuMu ypaeuenisiMU. 

P'femaTB 3TH ypaBHema Ha^o no ocoSoMy npieiny, hto6bi, napaEH'fe ct. 
onpeA^JieHieMi* B’fcpoaTHMniHX'B BejiHqHHT> x m y, nojiyqHTB OAHOBpeMeHHO h 
cooTB'fcTCTByiomie B'feca vl Qy jk cpeAHia ohihOkh bbiboaob-b z^is.Zy. J5,Jia btoh 
H i&jiH HejiBsa, HH yMHOHtaTB, im a'^JIkte ypaBneeia (39) hh na KaKoe hhcjio, a 
HaAO onpeA'feJiHTb h3t> oahofo hb-b aTHs-B ypaBHeniS OAHy neHastcTHyio, a sa- 
T'fcMT. noACTasHTB cooTB'fcTCTByiomee BBipaacenie bb Apyroe ypaBoeeie. 

TopAa OKOHHaTejiBHBifi Koe<&oHii.ieHT'B npH HensB-fecTHot OyAenb scerAa 
HOJIOJKHTeAbHBIH H BpeACTaBHTB C050i0 HHHTO HHOB, KaKB B'feCB COOTB-feTCTBy- 

jEomaro KOAHaecTBa x hah y, 

CA-feAya BTOMy npieMy, onpeA'feAHMB, HanpHM'fep'B, y hbb BToporo ypaB- 
HCHia (39); 

(&»0— (a6)g! 

^ (b&) 


noACTaBHMB TenepB oto BBipa?Keiiie bb nepBoe ypaBHeme (39). 
ToPAa 

(aa)®-^- (aft). = {««*) 


HJH 


{(aa) ~ X = (aw) 


(ab) (bm) 

m. 


Tohho TaKHte naHAeMB, oiipeA'feAHa x hbb nepBaro ypaBHCHiH (39) h hoa- 
CXaBAHH BO BTOpOe, 

^ (^rn) — (ab) y 

“ (««) 

a 

(“») 2/ = (*'»»)- 

a, CA-fcAOBaTGABHO, 



(ab) (a5) ) 
(aa) 1 


y = (&w) 


(ab) (am) 
(aa) 


BBeACMB TenepB aah yAoOcTBa cA'feAy£oni;ifi coKpameimBiH o5o3Ha'geHia: 



406 


Tor^i.a 




(aa) 

(ab) (ab) 

(bb) — 

(aai) 

m 

(ab)(ab) 

(aa) 

(661) 

(am)- 

(ab) (bm) 

(bb) — 

(ami) 

(dm)- 

il 

(bmi) 


{ami) \ 

(aai) I 


2 / = 


(&mi) 

(bbi) 


( 40 ) 


( 41 ) 


Ilo STHMIi AByWCB ^OpMJJiaMTb H Ha^O BbWHCJiaTB HeHaBtCTHblfl X TL y. 
Tor^a B'feca btexi. KOJiH’iecTB'B h BBipasHTca oaeai. npocTO cji'feAy 

lOIUHM'B O^paSOMB: 


g^={aa\) 

9 y^ (&& 1 ) 


( 42 ) 


a cpeAHia omn^KH h Zy OKOHaaxejiBHBiXT. sHaaenifl o6'feHX'B HenBB’fecTHBix'B 

Sy^yT-B 


e 



£ ecTB cpe^HHa oniHSKa KaacAoS oXaIijibhoh BejaanaBi Bxoj^amelr bx. 

rpynny ypaBHema (37). 

3to npe^JioJKeHie naAO AOKasaTB. 

^OKa^eMB axo, HanpHM'£pi>, ^jia HeHBBlicTHOH x. 

HsTb 4>opMyjix (40) H (41) mbi Hwi^eMCB 

, , (ab) (bm) 

X = (bb) _ (& 5 )(am)~(a&)(&m.) 

, * (<*b) (ab) {aa) ( 6 b) — (ab) (ab) 

^ ’ (bb) 

Ilo)^cxaBJ[afl ciofla BBipaaKGuia (gm) h (b'ni) hst* <bopMyji'B (38), nojiyauM'B 

X == ^2 mz-i-. ...-j-Os wi^] — (ab) [bi nii hh b^ m 2 -+- -4-6.^ fw.y] 

(aa) (Jbb) — {ab) (ab) 
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HJin 


(b&) — ,,, ^aaibh) — tstiab)} ^ gj? (S5) — («5) } 

(ac*) (&&) — (a&) (a&) l (aa) (&6) — (a6) (afc) ^ - • • . ^ • 


CpaBHHBafl 3 TO BbipaJKBHie CB <E» 0 pMJ’’JI 0 H ( 28 ), MbI, Ha OCHOBaniH <i>op- 
Myjlbl ( 29 ), TA'fe Bcfe £ paBHbl MBHCAy C060K), 6 yAeM'b HM'^TB 




[{aa) (&&)-(«&) (a&)]2 




-a^ j— 2 («&) (bb) { Oi by-^-a^ h ^-*-. . . j 


-Hh- {abf 




MH, corjiacHO oSosHaHeHiaMB (38), 


/'7i7)N c2 

““ [(aa) (66) — (ab) (a6)]2 ^ > 


MJI0, OKOH«iaTeJIbHO, 


e 2 


X 


{aa) ■ 


{ah) {ah) 

(66) 


e 2 

{am) 


ToHHO TaKHMB-Hte OSpaSOMB Mbl HamJlH-6bI, axo 

2 

S ■pi)' 


CnpaBeAJiHBOCTb <E»opMyjiB (42) h (43), xaKHMB ofipaaoMB, AOKasana. 
OcxaexcH xenepb tojibko onpeA'fejiHTb cpeAHioio KBaApaxHxecKyio oinnSicy 
o;(eoro HSM'fepeHia m, 

E[3B <E*OpMyJIbI (26) MbI HM'leMB 


^ ■[ ^ ,^^q2 1 ■• 


■A, 2 


2A2 


Ho HCTHHHbia BCJIHXHHbl OHIH^OKB *H3M'£p6Hit Aj , H T. A* HaMB HCIIS- 
B-feCTHbl. 

EAHHCTBeHHO, HTO MbI MOBKOMB UMilTb 3X0, KaKB M BB CJiyxa't OAHOH HO- 
H3Btcxeofi, yKJiOHenia u. 

lIoACxaBBMB AJiH 3xoro B-fepoATHMaiifl SHaHeida x jl y, onpeAi^JieHHbia iio 
<E>opMyjiaMB (41)TiKoxopbiflMBiBpeMeHHOo6o3HaxHMB nepesB a? H 2/j S'!* rpynny 
ypaBHOHiH (37), n BBeaeiviB cjitAyiomia o6o3HaxeHiH: 
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— \a^x-^\y]= 


(44) 


Hs’b aTHXTb cooTHoraeHifi mbi MosKeBii. HaiiTH 




S'j2. 


Bij cjiyHa'fc oduou neuserbcmHOu mbi hm'^jih «>opMyjry (36), no KOTopoii 



T.-e., Wfl onpeA'fejrema cpeAHei omiiSKH oahofo naM-fepenia, na^o 6 bijio pasA-^fe- 
jiHTB cyMMy KBaApaxoBT. yKJioHeHiH Su^ na nHCJio HadJiioAeHi:^ Mnnycx. 1. 

Bx. cjiyna-fe deyxz HensEfecxuBiXTb cooTBtTCTByH)m,afi BejiHanna e onpeA'S- 
jTHXCfl no «i>opMyA'fe 

^=y'^2’ (^ 5 ) 

T.-e. M BA^CB B-B SHaMeHaxex'fe hrao hs-b o6maro ancjia HSM-fepeHiH BBinecTB nHCJio 
HeHBB'feCTHBlXX. 2. 

He npHStraa k-b HenocpeAcxBeHHOMy AonasaTejiBCTBy axoia ^opMyjBi, 
M03KH0 yS'feAHTBCa BX, Gfl CnpaBCAJIBBOCTH H3X» cji'feAyioin,Hxx> npocTBtxx. coo6pa- 
JKeHifi- 

Bosbmgmx. aacTHBiH cjiynat, KOrAa rpynna ypaBneniH (37) cboahtcb kx> 
AByMx. ypaBHeeiaMX. (s— 2). 

TorAa H3x> nocA'feAHHxx> mbi npaMO naj&AeMX. hckombih BejnmnuBi x m y, 
a Su® 6yAeTx>, oneBHAHO, paeno Hyjno. 

Ho, no cymecTBy A'^Jia, s He nyyih, TaKx> KaKx> mbi BcexaKii A'feJiaeMx, 
oruH^Ky npn HSMtpemH KOAH>iecTBX> nr. 

COBM-feCTHMOCTB 3THXX, AByXX. XpeSOBaniH (2u^ = 0 H £ lie paBHO 0) cx> 
«»opMyjiot (45) B03M0acH0 toabko iipn ycAOBin, nxo BBipaacenie (45) npniin- 
Maexxj HeonpeA'feAeHHBifi bhai^ a Aah axoro neo^xoAHMO, nT06Bi btb snaMena- 
XeA-fe CTOJIAO HMeHHO s — 2. 

HpeABiAymie bbiboabi h paBcyacAenia MoryxX) 5 bixb AerKo pacnpocxpa- 
HCHBi na CAyxan 3-xx. h 5oABraaro nncAa nensB'tcTHBixX), no na 3 tomx» mbi 
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ocTanaBJiHBaTEca ne TaKTb naK-B njTb kb p'femeHiio BcfexB no;i,o6Hb]XB 

BonpocoBB AOCxaTo^HO BbiacHeHB H3B npeABi;iyiii.aro ^). 


1 ) Bt. ^lacTHOMi. cjiygiai, Kor^a bc"£ Koe«><i>Hii,ieHTij: y h 31> nensB'fccTHEax-B, nanp. 

y a;, pasHU 1, npieMt onpeA’^^-neHiH sifepoBTH'fefiniHXTb SHasrenia x u y moh;ho ana’aHTejii.HO ynpo- 

CTHTB. 

IIpeAnojtOHtHMi., HTO BT. rpynn-fe s ypaBHeniB (37) BC'fc Koe«i>a>Hii,ieHTEii a paBHu 1 . 
Gjiohcbm'b BMicT'l^ Bc^ 3TH ypaBHeHia. 

Tor^a MBi noayHHM'B 

2a . a: -+- . 2/ = 2»«. 


Bt AaHHOMt '^lacTHOMt cjiyna'fe (cm. oSoBHaneHia (38)) 


CaixoBaxcJifcHO, 

Mm noayaaeMt, TaKHMt 
Ct ;i,pyroa cxopoHM, 


2a — (aa) = s 
26 =(ab) 

2m = (am) 

(aa) . X -t~ (a&) y == (am) 

o6pa30Mtj nepBoe HopMaatHoe ypaBnenie (39). 
2m 26 



(a) 

m 

(T) 


BMaTCMt 3 T 0 ypaBHCHie h 3 'b KaHtfl,aro h 3 te> ypaBneHifi (37), Bcfe Koe<i><J>HU,ieHTM a=l. 
Tor^a X coKpaxHTcn a mm nojiyMiiMt ca-^Ayiomyto rpynny ypaBHenifi, Ky^a exoaht-b 
OAHa jnimB HCHSB'IiCTHaH y. 


/, S6\ / 2»»\ 

— r)-2'=r “ — rj 


( 8 ) 


OnpeA^JiHM’E* aat axoii rpynnu: ypaBHenifi (o) y no cnoco6y HaHMeHtmaxt KBaApatOBt 
(cm, ypaBHenia (30 ) h ( 32)). 

TorAa MM dyACMt hm^xb 



IIpHHHMaH BO BHHManie ofioaiia'ieHifl (38 ) h cooxHomenia (a), noay'iHM'jo oKOHHaxexBHO 



(a6) (a6) -1 
(cm) J 


y = 



(a6) (am)~| 

(aa) J 
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CcocoS'i. HaHMeHBraaxTb KBaApaxoB-b HM'feex'b rpOMaAHoe npaKXH'iecKoe ana- 
qeme npa o6pa6oTKife pesyjibTaTOB'B pasHBixi. «>H3HqecKHX'i>, acxpoHOMaqecKHxx., 
reoAesaqecKHX'B a ;ipyrBX’L aafijiioj^eHit, KorAa qacjro oxA'fejibHBix'B HBM'fepeaiii 
npeBbimaeTB aacjio aeasB'fecTHbix’B, a BcaKia ^HBaKT* AOJiateH-b oOflBaxejibHO 

6 bITb CB BTHMB CnOCOGOMTb SHaKOMB. 

BepeeMca xenept kb rpyan-fe ypaBHeHia (14), kx, KOTopbiMB mm npaniJiii, 
onpeA'feJifla npaBe^eHeyio ^Jiaey MaaxHHKa I asB aa6jiio;i;eHia HaAx. nepioAOMB 
ero Kaqaaia npa paBjrBqHbixX) yrjraxB aaKJiOHa oca i. 

<^1 ^ -I- V] = 

r 7 } (14) 

^2 c; -I- 63 vj = 

^ -I- V} = 


a 


SA'fecb o 6 in;ee qacJio ypaBHeam s -1- 1 . 


CorxacHO oSoBHaaemaMi. ( 13 ), Bcfe Koe«><t>Hn,ieHTbi a paBUbi 


Cb ApyrOH CTOpOHbl 



1 . 


w. 






V 2/0 


HJiH, coraacHO o6o3HaHeHiaM’i> (40), 


y = 


(&mi) 

Wo 


(0 


Mm npHniaa, TaKHMrb oOpasoM'fc, kx ToS-Hte pan'fe.e SMBexenHoii <i>opMyj[^ ^jch y (cm. 
BTopyro itopMyjty (41)). 

Mm bhahm-b, CJii;i,OBaTej[i.HO, * 110 , p^inaa saxanHyio rpynny ypasHeHiS cb xsyMH hchs- 
B'&cxHBiMM no XBHHOMy ynpomcHHOMy npieMy, mm hhckojibko hc OTCxynaeMi. otb oCiuhxb noxo- 
Htenifi cnoco6a HaMueHBniBXB KBaxpaioBB. 

OqeBHXHO, MTO H Bi&c'i. HCKOMaro KoaHnecTBa y 6 yxeTB = (bbi) (cm. <i.opMyxM (42)). 

IIoxcTaBXfla HafixeHHyK) Bejnranny *y bb 4 >opMyxy (p) hjih (7), HaSxeMB h xpyryro hghs- 
BiCTHyro £C. 

TaKB KaKB ypaBHCHie (P) octb oxho hsb odmaxB HopMaatHMXB ypaBHeniS, to, OMesaxHO, 
HTo B^CB KoaHMCOTBa 00 6yxeTB, KaxB H BB o6meii Teopiu, paBOHB 

go, — (aai). 

Fa3CMOTp']^HHM.3 ax'^cB HacTHMfi caynafi HM'beTB KaKB pasB m^cto npH onpex4a:eHiii ii 3 b 
H a6aH>xeBiM npasexeBiHOfi xjibhm MaflTBHKa ?, KaKB to bhxho msb rpyonu ypaBHeniS (11), bb 

KOTOpMXB MET BCCTXa MOHCCMB SaMi^HHTB X MepeSB — Xx- 
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Cjri&AOBaTejBHo, 

{ad) ■■ 

m ■ 

{db). 

{am) 

(hm) 


L 2 ^ 2 

— i— 


niQ -+- 


h 2 

s 


7 ) 1 . 


Iq 7}^^^ 


\7)l^ 


s s 


„ (aa^ B 

— [aa) I 


H 


0n= 

(hh) - 

(ah) (ah) 
(aa) 


(am) - 

(ah) (bm) 
(hh) 




(bm) - 

(ah) (am) 
{aa) 


(46) 


v] 


9n 


(47) 


Ho bthmij ^‘OpMyjiaM'B onpeA’feJiiiTCH HaHB'fepOflTHMmifl SHa^eHia Hens- 

B'feCTHBlX'B i H 7). 

OnpeA'feJiHBt saTisM-B, no a;>opMyjiaMi> (44), Bejia’qnaw yMOHenit u, 






{ao^-*-Z>o7]}==u 
{a^l-*-\Yi] —u 


1 ^ 


(48) 


• ♦ » 


noJiy'inMTb 


H 


I 

I 


(49) 


(60) 




OnpeA4iJiHBTbj TaKHMB oSpaaoMB, ^ ii ri, n, anaa npn^JiHaieHHBia aHaaeidfl 

Xq E naBAeMB, no ^^opMyjraMB (12) h (10), o6'£ HenaBtcTHBia 


X 


Xq c ; 
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2/ = 7 == 2/o 

npHiewLi) 

% == Sg . . . . 

H 

S ~ 

OTCiOAa HaHAeM"!* 

l~gy . . . , 

npHqeM%, Bt CHJiy cooTHOinema (27), 

- (^3) 

FA'S g Bpe^CTaBJiBeTB co6ok) ycKOpeflie chjibi tsskccth. 

TaKHMB o^pasoMTi, no <popMyji'fe (52), Momao onpejii'fejiHTb npHee^eeHyio 
jUJiHHy ManTHHKa a no <E>opMyji'fe (53) BejinnaHy cooTB'fexcTByioBU.et cpoAHefi 
oniHSKH peByJtBTaTa. 

Kxj BBiraensJionteHHOMy cjifeAyeTB c^'feJiaTB cjiifeAyiomee npHM4iname. 

Mli pasBHJiH 3 A'£cb cnocoSB HaHMeefcniHXTE. KBaApaxoBB, bb npeAnojconce- 
hIh, nxo Koe«*‘«*Bn,ieexEi a h &, BXOAani,ie bb rpynny ypaBHeHit(37), npeACxaB- 
jiflioxB co5oio onpeA'fejieHHbia nncjia, a, cji'feAOBaxojibHO, enoAurb mouno nsB’fccxHBi. 

Bb AaHHOMB-iKe cjiynadfe, npn onpeA'fe-neHiH nxo Kacaexcn Koe«>«i»Hi];ieH- 
TOBB a, XO 3X0 A'fenCXBHXeJIBHO XBKB, HOXOMy BXO BC'fe KOe^<E>HI];ieHTBI a paBHBI 1. 

Hxo-Hte Kacaexcfl Koe«><E»Hn;ieHxoBB &, xo, xaKB KaKB, nanpHM'fepB, =‘^% 
(cm. oSosHanenifl (13)), a fiepeTcn bsb naSjrtoAeHin, to h BC-fe BejiHHHHBi hf^ 
SyAyxB H-fecKOJibKO omnSonKBi. OSosnanHBB B'fepHyio BejrannHy nepesB (&^), 
a cooxB^TCXByioniiyK) omnSKy nepesB 5yAeMB HM'fexB 

(W) = K-*-K- 

CxfiAOBaxejiBHO , 

Ho, BjE. BHAy Toro, nxo V) npesBBinaHHO Majiafl BeAnaHna, tekb naMB mbi 
onpcA'feifleMB sA'fecB no cnoco5y HaHMeHBinnxB KBaApaxoBB, ne caMBin boah- 
nHHBi £c H 2^, a AnniB nonpaenu npnSAHJKeHHBixB SHanemn neHSB'fecxHBixB 
H 2/o, TO npousBOAenie npeACxaBAHexB co5oio KaKB-6Bi Ma^yio BejHnHHy 
BBicniaro nopHAKa, Koxopon mbi h MoacoMB npene^penB. 

Bb BHAy 3xoro, mbi HwfeeMB iipaBo cnHxaxB KOO'ix^&Hii.ieHTBi KaKB-5Bi 
Tonno nsB-fecTHBiMH H, cA-fcAOBaxeABHO, pacnpocxpaenxB n na AanHbit cjyqan 
oSinyio xeopiio cnoco5a HaHMeHEranxB KBaApaxoBB. 


(51) 

(52) 
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noflCHHMt Bce BbimeHSJioateHHoe na 'aacTHOM’B npHM'fep'fe, 
SaHMCTBOBaHHOMt HST. npEKTHKH. 

IIpHM'fep'B BTOTTi OTHOCHTCfl K1> OnpCA'^-ieHiK) npEfBeieEHOH I TOpH- 

soHTaJTBHaro MaaTHHKa JV?. VI, ycTanOBJireeHaro na ceficMHEecKoS CTanaiH Bt 
Eskdalemuir Bt IIloTJiaHAiH. npHeeAeMt pesyjibTaTEi HaSjiEOAeHiH. 
n't cji’fcji.yioiii.eH Ta^jiHak ;i,aiii>i: 

HadjiK>AeHHLiH nepioAT> MaaxHHKa T\ 
cooTB'fexcTByiom.iH JorapneMHaecKm AeKpeMeHXX> A, 
soa^eHie nocxoBHHoii w, BWEHcaeHHot no <&opMyji'k (1), 
codcxBeHHBiH ncpioAT* MaaxHHKa 6e3T> saxysaiiia T=-^, 
oxcECTx. no BepTHKajLHOH mKaxk Ji 

H nsMkeeHie yrjia iiaKaoiia ocn Ai, BbiEHCJieHHoe no <E>opMyj'£ (8). 
h H-feKOXOpblH nopHAKOBblH HOMepX.. 


PascxoHnie sepKaJia y mxaxHBa MaaxHHKa ao sepxHKajibHOH uiKaAbi 
D = 7672 7„. 


h 

T' 

A 

n 

T 

n 

Ai 

0 


0,0867 

0,2024 

31^04 

200,00 m/m 

0,000000 

1 

25,347 

0,0691 

0,2483 

25,31 

196,13 

0,000252 

2 

21,889 

0,0600 

0,2873 

21,87 

192,25 

0,000505 

3 

19,101 

0,0498 

0,3292 

19,09 

187,7 

0,000802 

4 

16,904 

0,0433 

0,3719 

16,90 

182,0 

0,001173 

6 

14,313 

0,0863 

0,4392 

14,31 

172,0 

0,001825 

6 

13,216 

0,0331 

0,4766 

13,21 

165,8 

0,002229 

. 


Ha ocHOBaHin bthxii AanebixTb mm noj[y’iHMi> cxkAJioinyH) CHCxeMy ypae- 
neidH (11): 

Tc 

0 0,0410^ — aj==0, 000000 

1 0,06102/ —a; = 0,00025 2 

2 0,08264/ — = 0,000505 

3 0,10834/ — £C = 0, 000802 

4 0,13834/ — a; = 0, 001173 

5 0,19294/ — £C = 0, 001825 

6 0,22624/ — a: = 0,002229 
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KoM5]0HHpyH nepBoe h nocJi'feAHee hs-b araxt ypaBeenm, nojygHM'B 

Xq = 0,000493 
2/o== ^>,01204. 

IIojio^BEBinn saT-feM-B 

X = Xq ^ 

y^y^-^r-n, . 

6yAeivn> hm'^tb cJi'fe;i;yK)inyK) cncxeMy ypaBHemn (14): 

& 

0 ^-+-0,04 1 07]== 0,000000 

1 H-»- 0,06 16vi==-f- 0,000003 

2 E Hi- 0,0826 y] = -1- 0,000004 

3 ^-1-0,10837] = — 0,000009 

4 ^-1-0,13837) = -+-0,000001 

5 ^-+-0,19297] = — 0,000004 

6 ^- 4 - 0 , 226271 = 0 , 000000 . 

HopMajLBHbifl ypaBHeHifl 5y;tyT'b (cm. cooTHoraenifl (37), (38) h (39)) 

1\ -I- 0,8508971 = — 0,000006 
0,85089^-+- 0,13 1 5371 = — 0,00 0 00 1 0 9 3. 

OxciOAa naxoAHMCB, no ^opHyitaMB (46) m (47), 

^ = -1-0,000001338 
vj = — 0,000017 
1,4945 

^^ = 0,02809. 

Cji-fe^oBaTejiBHO, Ha ocHOBamn cooTHomemH (10), 

x=i^ — 0,00049195 == 0° l'41';47 

m 

y==~ = 0,012020, 

if 
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ycKopenie cmbi TaatecTH g bt. IleTep6yprf, btot-b MaflTHHKi. HSCJ-fe- 
jtOBaicH, paBHO 9818,5 “/jf 
TaKHM'fc oSpasoM-B 

2 = 118 , 02 “/„. 

m 

^jTfl onpeA’feJieHiH cpeAHHx-B oojhSok'b h BBignoHM-B, no <&opMy- 
jiaM-B ( 48 ), BCJiHaHHBi yKJOneniH u. 

Tc u 

0 0,000000 

1 - 1 - 0,000003 

2 -+- 0,000004 

3 — 0,000008 

4 - 1 - 0,000002 

5 — 0,000002 

6 - 1 - 0 , 000003 . 


TaKHMI* OdpaSOM'B, OyAeM-B EM-feTB, TaKTb KaKl. s = 6 , 


£ 



== zt 0 , 0000046 , 


a, no <i>opMyj[aM'B ( 50 ), 


£g == ziz 0,0000037 = zt 0''77 

H 

£^ = ± 0 , 000027 . 


Ho, TBK'B KaK-B £^-^ = £g H £^ == ^ , TO MBI nOJryHHMTb OKOHnaTCJIBHO 

l'4i;^47 ziz 0^;77 
H 

I = 1 18,02 ziz 0,27 

Btotb DpaM-fepB HarjiBAHO noKaBBisaeTB, cb KaKOio TonnocTBio mobkho no 
3TOMy Cn 0 C 06 y OnpOA'feMTB BeJHTHHBI H 1. 

TaKB KaKB bb npGABiAymBXB ypaBHeniaxB Bct Koe«»<[>iin,ieHTBi npn i 
paBHBl 1 , TO MBI MOrJIH 5 bI npHM'^HHTB SA'feCB paH'fee OnnCaHHBlfi BB npHM'fcqaHiH 
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ynpomeHHbiH npieMt AJia naxoacAenifl B'fepoaTH'fcimHX'b SHaaeHiH: AByx-B hchs- 

B’iCTHblX'B ^ H y] . 

Mbi BHAHMTb H3b 3Toro npHM-fepa, ^To, AJiH HaHSoxbiiiaro nepioAa 
T= 31,04 c., yroxt naKxoHa och oaeHb Majci,. 

XIoACTaBHEi) 3Ty BejEHTOHj Bi> ^opMyjy (4), nojiyaHM-b 

a = 2 0 3 3 vp. 

Taxi} KaxTb npeA'^-ibnaa ToanocTb, cb KOTopoii mohiho HBiwfepflTb yrjiw 
OTKiOHeHiH MaaTHHKa, npa npHM'feHeniH npanioro onTHaecKaro MexoAa pern- 
CTpapia, cocTaBJiaeT'B, KaxTb Mbi paHbrae bha'^Jih, okoxo to cl boaoS- 

HblMT, rOpESOHTaJTbHblM'b MaHTHHKOM'B, yCTaHOBJreHHblMT. Ha XaKOH AJIHHHblH 
nepioATj, Moamo onpeA'feJiaTb naKJioHbi noHBbi 4* c-b TOHHOCTbio ao 0,001 2'^ 


3 . 


OnpeAtAGHie nocToaHHbix-b Tvih, 


IIocToaHHaH xapaxTepnayeTb, KaxT, mm bha'^jh paHtme, cxeneab sa- 
xyxania MaaxHHKa. 

KoFAa [x^ = 1 , TO MaaxHHKXj coBepmeHHO 6e3x> saxyxania ; cjiyxaH jx^ == 0 
cooTB^xcTByexx. rpannp'fe anepioAnaHOCXH. KorAa fx^ oxpHaaxejibHO, xo bto 
oSosHaaaeTb, hto rpaHHpa anepioAHHHOCXH yaxe nepeHAena n ypaBHenie cod- 
CTBenaaro ABHatemfl MaaxHHKa Bbipaacaexcfl yace ho aepesb xpiiroHOMexpH- 
aecKia, a nepesb noxasaxeJibHbiH «>yHKn;iH. 

Koe^^-HpieHxoMb saxyxaHia v mbi nasBajiH oxHomeHie AHyx-b Kaxnxb- 
jih5o Hocji'feAyiomHX’b MaxcHMaJibHbixb aMiiJiHTyA'b pasMaxoBb luaaTHHKa (nesa- 
EHCHMO oxx> snaxa nocji'feAHHXb); 



a JiorapHGMHqecKHMb AOKpeMeHTOMb A oSbiKHoeeHEbm xorapneMb oxb v:^ 


A = Logi(j«^. 

3aBHCHM0CTb MGHiAy VI V AaoTCfl ^opMyjioi (60) rjiaBbi V: 

Vl— IJ.2 

^ _ g p. ^ 
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OTKy;i;a naxoAHM'B 


HJin 


Kor^a saxyxaHie MaaTHHKa cpaBHHTe.TibHo HeeejiHKo h momho noxyTOTb 
HS'L Ha 6 JiK)AeHiH, Ha^Jio^aH OTA'feJifcHBia paamaxu npafiopa, Ha;i,eHtHyK) BexH^nny 
xorapneMHqecKaro AeKpemeHTa A (cm. § 2 rjiaBti VI. aOnpea'fejieiiie nocToan- 
HLixB rajri>BaHOMeTpa»), to no 4 >opMyji'fe ( 54 ) JierKO BbinncxHTB cooTBi&TCTByiomyio 
BejiHnHHy .nocToaHHoi saTyxania jx®, KOTopaa BxoAHXTb bt. pnAX* pairfee bbibb- 

AeHHBIXTb 4 >OpMyjI'B. 

BToro BBinHcxenifl onenB y;i;o 6 HO iiojibSOBaTBca Ta 6 x 0 ii;eSi: IX C( 5 op- 
HHKa ceHCMOMexpHaecKHXT. xaejTHn.'B, b-b KOxopoH ;i;aHBi HenocpeACXBeHHO ana- 

qeHifl 

Log Vl - 1 - 0,53 720 A®. 

H'fejn’B 5 oJiBine v, xd&Mx xpyAH'fee xoano onpeA^jraxB A, xaH-B KaKT> b[hcxo 
otaIijibhbix'b pasMaxoB-B oneeB HeBexHKo. 

IIpaKTHqecKH MOHCHO eme, noJKaxy^, onpea'feJiBTB v naib HaSjnoAemH iia^t'B 
KananiaMH ao t'= 20 , axo cooxB'fexcTByexx*, corjiacHO xafijiHn.'fe I C 5 opHHKa 
cetcMOMexpHnecKHXB xa^jinii.'B, iipHMfepiio p.® — 0 , 52 , no, npn MeHBmHXTb ana- 
neHiaxT. cnocp 6 'B btottb yjKe Majio npHroACHB, a MaaxHHKOBB cb 

BecbMa CHXBHBTMB 3 axyxanieMx>, npH 5 j[H>KaK)iii, 0 MC}i k-b rpairapl^ aiiepioAnn- 
HOCTH, AaJKO COBepmeHHO IienpHM'^feHHM’B. 

CymecTByiox'B ABa Apyrie cnoco 6 a onpeA'feJieHia npn awM BejHTOii-fe 
saxyxanifj. CaocoSbi axH onncanBi b-b cxaTB-fe ccUeber die Bestimmung des 
Bampfangsverhaltnisses stark gedampfter Horizontalpendel*), noM'femeHHOffl b-b 
H sBkexiaxx. IlocTOflHHOH I],eHTpajiBHofi OeiicMHnecKOH Komhccih x. IT, b. 1 -Bii; 
xaMB-jite AanBi h ocoGbih Ta 6 jinn.Bi, odjicrnatouxifi cooTB’fexcxByioin.ia BBiTOCxe- 
HiH. 3 th cnocodBi, npn npHM'feHefliH onxHnecKaro MexoAa perHCxpapin, Aaioxx> 
xopomie pesyjrBxaxBi, ho ohh HeyAoSesi b-b tom-b oxHomemH, hto oim xpedyioxx^ 
rpa<E>HHecKGS sanHCH B'pHBofi coScTBenaaro ABHaKenia MaaxHHKa, c-b KaKOBoi 
KpHBOH H CHHMaiOTCa Bax-kMli H'feKOXOpBM OpAHHaXBl. 

Mbi 3 XH CHOcodbi pascMaxpHBaxB sAbcB lie SyAeMB, a orpaHHHHMca pas- 
dopoM-B Apyroro, ocodaro npiena onpeA^bAenia KOPAa aaxyxaiiie Manx- 
HHKa oneHb bgjihko, x.-e. KorAa pc® <C 0,20 mh > 536 . 3 ro Xot-b CJiynai, 
KorAa MaHTHHK'B iiaxoAHTca HeBAaxeK'k ox'b rpaHHH,bi anepioAS'iiiocxH h koto- 
pbiH, ajih ceHCMorpa<E»OBX. ex. rajiBBaiioMexpHnecKOH perHCxpapiet, xipeACxaB- 
jiaexB ocodbit imTepecx.. Sroxx. MexoAx* toahtch h a^i^i OTpHii,aTeAbHBixx. sim- 

27 




7^2 


/ Logipu y 

VLogioej 




0,53720 AS 


( 54 ) 
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qemt {x®, ecjH a^cojnoTHaa BejiKTOHa iie npeBBimaeT-B 0,20. CnocoS'i. axoT-K 
npeAnojiaraeT'i., hto MaflXHHKTb coeAHeenTb cx> rajiLBaHOMexpoMx. xaHt, KaKi. axo 
xped^yexcH am rajitBaeoMexpHxecKOH perHcxpaii;iBr. 

raJiBBaHOMexpx, mi>i npeAnojiaraeMx. ycxaHOBJieHHbiMTb cxporo na rpaHHny 
anepioAH'iHoexH, x.-e. aaa Hero aojiskho hm^xb m'£cxo cooxHomenie == n^. 
(cm. ypaBHenie (32) rjiaBBi VI). 

3toxx> cnocoS'B onpeA'feJieHia p.® HpesBBiHaino npocxofi; pmb ne xpe6yexx^ 
BOBCe CHHXifl KpHBOH COSCXEGHHarO ABHJKeHiH MaflXHHKa. Bee A'fejIO CBOAHTCH KX> 
xoMy, hxoSbi AftTB MaflXHHKy, HM'feiomeMy yace chabhoc aaxyxanie, H^feKOxopBii 
HaHaJiBHBifi xojHeKx., am Hero cjiyaKHTi) oco6lih aAeKxpoMarHHXHBiii yAapHHKx>, 
H HSM'fepHXB aaT-feMB, HO BepKaABHOMy CnOCOSy HSM-fepeHiH MaABIXTb yrJOBB, coox- 
B'fcxcxByioin.iH nepBBin MaKCHMajBHBm yroAx. oxKAoneHia MaaxHHKa 0^. 

^pyroH Ha5AK)AaxeiB bx> xo-Hce BpeMa onpeA'^AHexTb, xaKHce sepKaABHBiM'B 
cnocoSoMx,, Asa nepBBifl, MaKCHMaABHBia, cj'feAyiomia OAHHBsaApyrHMTb, oxkao- 
Henifl raABBaHoiwexpa, KOxopBia mbi oGosnaHHMX) cooxB-fexcTBenno nepeax. h 
a xaKate, npn noMOipH xopomaro ceKyHAOM'fepa, noiipaBKa Koxoparo xohho 
H 3B'i&cxHa, H Bpeiwa npoxeKinee oxx* MOMCiixa nanaja ABHatenia raABBaeo- 
Mexpa AO MOMenxa ero nepearo npoxoacABHia nepesB nojroBKeme paBHOB^fccia. 

Ilo axHMXj HexBipeMX) AaHHBiMx. 0^, <p^, cpg H MOHtno onpeAi3AHXB, lie 
XOABKO nocxoamiyio saxyxaHiH ho h codcxBeHHbiii nepioAX> MaaxHHKa T6e3x> 
saxyxaiiifl bb tomb CAyqa''£, KorAa hoaiocbi MarnHxoB'B y M-feASOH 

iiAacTHHKH yjKe c6AHaseHBi MeacAy co6ok) h cawB MaaxHHKXj HaxoAHXCH b6ah3h 
rpanHUBi anepioAHHHocTH, a xaKate h nepeBOAHBit MHoacHxeAB 7c. CaMBia imSAio- 
Aenia HpesBBiHaHHO npocxBi, npn’qeM'B BC'fe xpn HeHSB'fecxHBm iioctohhhbih ceiic- 
Morpa«»a oiipeA’iAaioTCH KaKx>-6Bi epaay. Ha npoH3B0ACTB0 OAHoro noaiiaro 
HaSAEOAenia bc^xx* BeAHXHHx> xpeSyexca Bcero xoabko h'^ckoabko ceKyHAx> Bpe- 

MCHH. 


KpHBaa ABHatema MaaxeHKa, KorAa ohx. 6ah30kx> kx. rpaiinali anepioAna- 
HOCTH, iiM'j&eTx> bhatj, HOKaaaHHBiH iia aepxeat'fc 113. 

^AH oripeA'feAeHia MaKCHMaABnaro yrja OTKAonenia MaaxHHKa 0^^, npoxHBx> 
ero HOABHatHoro sepKaABpa, yrtp’^nAennaro okoao och Bpamenia, cxaBHxca bx> 
OoABinoMX) paacToaniH (4 — 6 MexpoBx.) xpySa cxj ropHSOHxaABnoH niKaAot. 
IlycxB D SyAexx. paaexoaHie sepKaABpa otx> niKaABi, a m oxenexx,, cooxB'fex- 
CTByiomifi MaKCHMajBHOMy yrAy oxKAOHeHia 0,„ . 

TorAa 



m 


(55) 


Bx) BHAy ^OABiHoro pascToania D, HHKaKia iionpaBKH na m He xpe- 
5yH)xca. 
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■^lepT. 113 . 


e 



yrjia 6^, saBHcaniyK) ottb chjim y^apa, mohcho peryjtapOBaTB 
0 C 06 bIMTE> BHHTOM'B, UpH nOMOIHH KOTOparO MOBECHO nptlCjlHBSaTB JUJIE y^^aJrHTB 

yflapHHK*B 0 TB rpyaa MaaraHKa. no;ixoAam;ee M-fecxo y^apa noTaacejroMy rpyay 
no;iBiCKHBaeTca OBBiTHBiMB nyTCMB, pyKOBOACTByHCB T-feiviB, HTO^Bi, nocji'fe y^iapa, 
jlBHaeteHie MaaTUBKa 6 bijio-6bi, no bosmojkhocth, njiaBiiBiMB, 6e3B ocoSchho 
saM-feTHBixB no6onHBixB K0Jie5aHiH. 3to noGJi-feAnee BaM'fiqanie othochtch, ko- 
He»iHO, TOJiBKO KB ZOllner’oBCKOMy noAs^fecy. 

Kor^a MaaTHHKXj onncBiBaeTB xaiiyio KpHByio, KaKB noKasano iia nep- 
xeaEt'fe 113, xo anepioABnecidH ra.TiBBaH0Mexpx5 AaexB coBepmeiiHO Hiiyio Kpii- 
ByiO, HM-felOmyiO OAHHB MaKCHMyiHB B'h H OAHIIB MHHHMyMB BX. Coox- 

B'fexcTByiomafl KpHBaa npeAcxaBjreHa na nepTeat'!; 114. 

A6cojmmuun oesunmiu axHXB MaKCHMajiBiiBix-B oxKJOHeHiii o6o3HanHMB 
nepesB cpi H <p2- 

CymeoxBOBanie deyxz MaKcuMajiBHBixB oxHAonenit y rajiBBaHOMexpa, npa 
oduOMZ MaKCHMaJIBHOMB OXKJIOHeiliH MaflTHHKa, OO^BaCHfleXCfl OneHB IipOCXO X'feMB, 
xxo yrjioBaB CKOpocxB G' ABHiKeiiin ManTimua, Koxopaa cnanajia noAOBKHTejiBHa, 
nocxeneHHO yMenBinaexcH, aoxoahxb ao syjifl, a sax'feMB yate M’fetmexB cboh 
snaKB. Gb ApyroH cxopoHBi, cHAa xoKa, npoxoAaniaro nepesB raABsanoMexpB, 
BcerAa iiponopnionaABHa yrJOBOH CKopocxH Tbkhmb oGpasoMB, axoxB tokb 
S yAOTB M'feHHXB CBOO uan^taejheuie', h, xaHi. kakb, bb HaxaAii h Koen.'fe abh- 
ateiiia MaaxHHKa, cnAa xoKa BcerAa paBHa iiyAio, xo na KpHBOH raABBaHoaiexpa 
H noAyxaioTca yate, BM-fecxo oahoxo, dea MaKCHwaABHBixB oxKiOHeHifl. 

yrABi (pj^ H cpa onpeAfeAflioxcfl xaKme aepKaABUbiMB ciioco6omb. Pascxoanie 
cooxBfecxByiomeiS inKaABi oxb sepKaxBua raABBaiioMexpa nycxB SyAOXB 
xAfe BbiSHpaexca xoxho paBHbiMB OAnoMy Mexpy. CooxB'fexcxByiomia MaKCH- 

MaABHBiJi oxKAOHeniH BO iiiKaAli (iieBaBHCBMO OXB 3HaKa) nycTbSyAyTB H m^. 

27 * 
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^epT. 114. 


9 



Bt) 3T0M1) yate cjiy'^a'fe, bt* BH^iy Maj[0CTHX>i, npHXOAHTca yate caHiaTLca 
CT) nonpaBKaMH Aw. Ho, ecjin bsato pasHBiMt 1 MOTpy, to cooTBi&TCTBy- 
lomia nonpaBKH onpoA'fejiaTca oqeHt npocio no TaSjinn'fe VIII, noMtmeHHoS 
Bi) C6opHHK']& ceScMOMeTpHHecKHX'B Ta^jTHii.'B. (Cm. <&opMyjy (1 6) § 2 rjiaBbi VI). 

npoMeatyTOKB BpeweBn, KOTopLifi mw oSosaanMH aepesi. npe^cxaB- 
JieHB Ha nepxeat'fe 114 oTp-feaKOMB 0/J^. 

P,m npoiSBOACTBa BctxTb bthxb onpeA'fejeHit, na^o AeyxB nadiio- 

flaxejet: oahhx. onpefl'fexaex'L m, a Apyrot Wg h 

rajibBaHOMexpi,, no npejinoioaKeHiio, ycxanoBJieHB cxporo Ha rpanniiy 
anepiojiHHHOcxH. CoScxBeHHbin ero nepioAt (^est aaxyxaHia) AOJiaceHt 6Lixt. 
aapaH^e onpeA'fej[eH'i>. TaKHM-B oSpasoMB OyAoxB HSHtcxHa h BexHanHa nocxo- 

HHHOH ' 



.( 57 ) 



— 421 — 


npBM'fcHemfl axoro cnoco0a onpeA’feJtema 7c h Toanofl, OKOHaaxeJiE*- 
HOH, BejiHBHHM nepio^a MaaTHHKa T (npH cSjinaceHHBix'B MarHHxaxB), xpe^yexca, 

2 tc 

axoSbi nepioAi> MaaTHHKa T (pes^h aaxyxama), KOTopBii paBeH-L — j Maio ox- 
jiHHaJica-5bi OT-b nepio^a rajibBanoMexpa HHaae roBopa, htoSbi BCJiHHHHa 


6 biJia- 6 bi Majia. 




T— Ti 


Tx 


( 58 ) 


TaKHMb OSpaBOMb, HBB^CXHblMH BeJIHHHHaMH flBJIfllOTCfl Tj, D H D^; Ha- 
6jiioji;aK)TCfl m, OxcioAa xpeSyexca onpeA'feJiHTb Th &. 

He CJi'fe^y CTb, OAiiaKO, na npaKXHK'fe, orpaHHqHBaxbCfl OAHOKpaxHbmb 
onpeA'fejenieM'b’ BejiHHHHb w, 5 H , a cjiifeAyeTb npOHBBecxH n.'feiyio 
cepiio Ha 5 j[ioAeHiH (nanpHM'fep'b 10 ), htoSbi nojryHHXb b% cpeAHeMb 6 oji'fee 
HaAeasHbia BejiHHHHbi nocTOHHHbixb ceHCMorpa<E>a. JJ^ame h Bb axoMb cjiyqa'fe, 
Ha np 0 H 3 B 0 /iCTB 0 BC'fcxb axHXb Ha 5 Jiioj[eHiH, noTpe 5 yeTCfl Bcero xoxbKO H'fe- 
CKOJIbKO MHHJTb BpeMCHH. 

Ho TaKHMb HaSjiioAeHiaMb, ^^ame mo npoHSBOACXBa OKOHHaxejibHbixb bbi- 
HHCJeniH, MOBKHO JierKO yace cy^HTb o tomb, 6 jih 3 ko hxh ^a-neKO .m naxoAHTca 
MaaxHHKb OTb rpanHHbi anepioAiHHOcxH (fx® = 0 ). 

Tor^a MOJKHO, cCjinataa hjih pasABHraa nojiiocbi MarHHXOBb y m4;i;hoh 

' HJaCTHHKH, IipH lIOMOm.H 0C05blXb MHKpOMeTpeHHbIXb BHHXOBb, Hpe^BapHTeJIbHO 

;i;oBoxbHO tohho ycTanOBHTb nscJi'feAyeMbra MaaxHHKb na rpaimny anepioAH'i- 

HOCTH. 


PascMOxpHMb xeirepb caMyio xeopiio bxoro ciioco5a onpeA'feJieHia nocxoaii- 
Hbixb cei8cMorpa<&a. 

npH ebieodrb pasxHHUbixb ^opMyjib, mm SyAewb npe^nojaraTb, hto h 5 
cyxb Majibia BejiHHHHbi, KBaApaxaMH KOHXb MoacHo Bb ;^aJIbH'feHraeMb npeHe5peHb. 

npeAHOXoatHMb, Hxo MaaxHHKy Aanb HanajibHbifl xojtHeKb, coo^mHBinifi 
eMy HanaJibHyK) yrJiOByK) cKopocxb 

Tor^a, Ha ociiOBaum <&opMyjibi (40) riaBbi V, ypaBHeHie ABnaceHia Ma- 
axHHKa (Bb npeABOXoateHiH, hto n':> t) npeflcxaBHXca Bb cx-feAyEOiAeMb bha^: 


9 = — e—®* sin 7^, -(59) 

rA'fe 

y ^ ( 60 ) 


Ho -i^opMyxfe ( 41 ) TOH-Hte rxaBbi, nepBbm MaKCHMyMb Hacxynnxb Bb 
MCMeHTb FA'S 

teTf<m=T> 


(61) 
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a, no 4*opMyji'fe (44), 

OTCioAa naxoABMi. 


0^ == ^ 
m n 


IIoACTaBJiafl 3Ty BejraqnHy bi* <E>opMyjry (59), nojrynHMi. 

e = «e"‘’“-6„e-^*2^ (62) 

O'!. ApyroH CTopoHbi, na ocHOBamn oSosHaneeifi (56), (57) h (58) 

rjiaBW V-ofi, Mbi HM'fceM'b 



H ^ 

y — nif. (63) 

OTCio;i;a HaxoAHM'L 

£ = 1/ 1 

MH, npeneSperaH njicnaMH BbicmHXTb nopaAKOBt, 

^ = ^(l — 'TH-®) (64) 

Cx'feAOBaTejibHO, 



IlaTb «i*opMyjiBi ( 61 ) naxoAHM-b AaJi'fee 

«„ = Y aretg V = ^ arctg 


MJin: 



t — ^ 


1 

IJ.3 

i. 


1 


1 c>\® 

■3 


_l--2 W-" 


-TH J 


OrpaHHqHBaacb njieHaMH nopaAKa 6yAeMi> HM4iTb 

'*«. = [l T — T t*®] = Y [l T • 

Cji'feAOBaTejibHo, 

( 1 - I- P-'‘) ( 1 i (^^) = 1 — I- (XS 
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^hn __ 

OTb APJ'rOH CTOpOHbl, 



C 


3 



e — 

Jl^aji-fce Mbi HwiteMT> 


~ fj.2 . nt 

e 




Bln yt 
T 


Bjaai? = r„„ < 

WJJt Kfi. L ^ 


if t«.8 <3 
6 


] = e[i 





S113i 

noACxaBJiaa iiateHiibm BbipajKeeiH AJia e—®* h ~ y - 'I’op- 

Myjiy (62), noJiyaHM-b 

6 = « 0 „ e . ( 1 — i (A>') • e — * ( 1 -t- -i- - »«) i* ( 1 — 1 »*•' ■ 

BBeAeM7> xenepb, a-hh yAoScxea Aa.JiBirMiiiHX'b BbiqncjieHifi, noByio nepe- 
MfeinyH) 

u=znt (65) 


Tor^a, orpaiiH^HBaHCb ^uienaMH nopHAKa eyACMi, HM'fexb 

= 0„ e . M e-“ [l — i- -i- (A> «( — i (a’' »=] 

ilJIH, OKOH’iaxeAbHO, 

* ^ % 

0 = 0„e . M o-“ [l -h- (A= { - -t- 4- « — i- «-)] (66) 


TaKOBO ypaBHCHie ABHJKenia ManxriHKa. 
HaHAein-B HB-b axoH <&opMyAbi BBipa>Keuie a-hb 


do 

cht 




It' 


^6^ 


1 jj 

ir“ 


)}] 


0 6 


.e-f 


It 


{4 


It 




6 


Mm 


du 


:6„ e. c~“ 

fn 


[(1 — u) -f- p.2 


tr 


Jl. 

8 


H-®{- 


tt ll^ 


’ll’ 


T«1] 


T’‘1] 



424 — 


OSpaTHMCH Tenepb wh AH<E>«*epeHn.iajii>HOMy ypaBHeeiio rajiLBa- 

HOMCTpa. 

Ha ocHOBaHin <i>opMyjii.i (32) § 3 rjaBbi VI mbi HM'feeM'B 


<22 (p 

dP" 




fl ^2 (p ^ 


dt 


0 . 


Ho npeABOJioHceHiio, rajibBaHOMeTp'B nocTaBJieH'B cxporo na rpannay ane- 
pio;tHqHOCTBr, cJi'feAOBaxe.ibHO 


n^. 


BeeAeM-B xenepB b-b npeABiAymee ypaBHeHie, BM-fecxo nepeMfeHOH naray 
HOByio nepeM'feHHyio onpeA'feJiHeMyio cooxHomeHieMB (65). 

TaKB KaKx.* 

dll 


TO MBI 5 y 2 i;eMX> HM-feTB 


dt — 


d 2 9 „ 

— ~ - Vi / 
du 2 


<Z<p 

du 


2 % 






7 do 

* n 

du 


0 . 


PasA'feJiHBB xenepB axo ypaBnenie na n^, mbi noJiyjHMB (cm. xaKace <]&op- 
Myjy (67)), 


d ^ 9 

du '^ 


nx dcp ni 


n du 


To 6 ^ 6 
n 


. ^—U 1^(1 I L 


4 - w 


■ u ^ 


= 0. . .(68) 


BseAeMB xenepB AJin yAo5cTBa cji^Ayioipia oSosHaneHia: 


n 

To ^ 
n 


a — «(i — u ) = ^( u ) 


r * 


. .(69) 


a-« = tp, (^^) 

noAcxaBHMB 3 TH BejiHTHHBi Bx. ypaBHenie ( 68 ); xor^a mbi SyACMx, HMi&xB 

^ g ^ [< 1 . («) ^- („)] ( 70 ) 

SA'fecb, corjiacHO ' oSoBnaneHiio (5 8 ), 

( 71 ) 


v = ^=l 

n 
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SaHMCMCfl TenepB HHxcrpBpoBaHieM'B JiBHesHaro AH‘*«< 3 E>epeHii;iajri>HaroypaB- 
HeHifl (7 0), qero npHM'feHHM'B oeatb cdocoS'b BSM'feHeHiH nocTOHHHBixTb npo- 

HSBOJIBHBIX'B. , 

^JTH axoro HaAO cuaBaJia HaBXB Biixerpaji'B cji-lAyiomaro ypaBHeHia (72): 


ch(^ du 


V® 9 = 0 


(72) 


nojiaraeM'B, KaKx> Bcer^a, 


9 = e~ 


-aM 


TorAa, AJia onpeA'S-neiiia a, mbi 6yAeMX> BM'fcxB cji-feAyromee KBaApaxHoe 
ypaBHCHie: 

— 2 va-i-v® = 0 , 

Koxopoe BM-feexTb dea paemixz nopusi 


cx.^ = ag == V. 


Bte> axoM-B cJiyBafe o6miH BrixerpajuB ypaBHenia (72), kakb BSB'fecxHO ebb 
xeopiB HHxerpnpoBaHiH JiBneHtiBixB AB<&‘i>epeHi];iajiBHBiXB ypaBHenm cb nocxo- 
flHHBiMH Koe<t><3>HD;ieiiTaMB, iipeAC xaBBxcH <[>yHKii.ieB: cji-feAytoinaro BBAa : 

9 = (73) 


FA'fe C?i H npeACxaBJiBioTB co6oio Asii iipobbbojibhbih nocTOHHHBia. 
3x0 xerKO npoB'ifepBTB HenocpeACXBeHHofi noAcranoBKOH. 
^■feBCXBHXejlBHO , 

g = e-v« [— (7, V — (7, v» — <7J = 6-’“ [— O, V q, (1 — v«)] 


M 

= e-™ [G, V® -H- (7, (— V - 1 - v“ «)— G, v] = e-v» [C, q (— 2v «)] . 

IIoACTaBBMi. Tenepi. sth BbipaateHiH is^a tp, g h bi> aH«>®epeHniaJibHOe 
ypaBHenie (72). 

CoKpamaa na o6in;iH amoatHxejiB e— noxyqBMB 

{q v 2 -f- G^{— 2 v v 2 m )1 -I- 2 v . { — Oj V 0,(1 — vw)} {q u\ 

= G^ [v 2 — 2 v 2 -I- v^J - 1 - G^ [ — 2 v -t- 2 V -i- u jv^ — v®}] = 0 . 
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TaKHMij oG^paaoM'L, mbi bh^hm'b, hto Kor^a (p npeACTaeieHO <E»yHKn,ieH BH;^a 
^‘OpMyjiBi (73), TO ypaBHenie (72) 6yAeT-B TOffi:;tecTBeHHO paBHO nyjiK) npa bch- 
KAXTb SHa'ieHiflX'B u H AByxB nocTOBHHBix'B H Cg, T.-G. BBipaacoHie (73), 
AificTBHTejiBHO, npeACTaBJTBeT-B coSoK) o6ii(,iH HHxerpaji-B ;^H«»«I»epeH^iaJIBHa^o 
ypaBHenifl ( 72 ). 

npHCTynHw-B xenepB k-b HHxerpHpoBamio ypaBHenifl ( 70 ). 

IIpHM'feHHM'B xenepB TOXTb-aae npien'B, qxo h npn HscJE-fcAOBaHiH ABHatenia 
MaaxHHKa no^tx. BiiaHieM-B ropnaoHxajiBHBix'B cM'femeHia noxBBi (cm. § 3 rjiaBBi V). 

^ja axoro mbi npeACxaBHMx> (p xaKHte «>yHKn,ieH BH^a <&opMyj[Bi ( 73 ), ho 
6yAeMx> yate caHxaxB h ho doctohhhbimh, a H-feKOxopBiMH oynKaiaMii 
oxx> u, Ha KOTOpBia MBI MoateMB HajiOBKHTB OAHO ji;o 6 aBOHHoe ycJOBie no nameMy 
ycMOTp-feHiio. 

npoAH«><>epeHn,HpyeM'B bb btomb npcAnojioaKeHiH BBipaateHie (73). 

Tor^a 

^ [_ q V -r- 0, (1 - vu)] - e-«. f ?] . 

BBeji,eMX xaKoe AoSaBOXHoe ycjiOBie 


<^^1 , ,, ^2? 
du du 


— 0 


(74) 


H onpoA'iiHM'B saxifeMB Bxopyio npoHSBOAHyio oxb cp no u. 

^ _ g-vtt [(7^ ^2 ( — 2v -+- V® u)] -+■ [ — V ^ -4- (1 — vw) • 

noACxaBHBB xenepB axn BBipaatenia a-sh 9, ^ h bb ypaBHenie (70), 

MBI yBiAHMi*, Ha ocHOBania npeABiAyHi;aro, xxo BC'fe hjighbi, HM'feioinie mho- 
jKHxeieMB Gj^m Og, xoatAecxBenHO oSpaxaxca bb nyjiB h ocxaneTca xoabko 


e~v«[-— V -+- (1 — vw) ^ [<E> (u) -+- (J.2 (u)] (7 5) 


Hsb axoro ypaBHenia h h 3 b ypaBnenia (74) h onpeAijraxca SHaxeHia 
AByXB npOBSBOAHBlXB 

Hsb <>OpMyiBI (74) HaXOAHMB 

dCz 1 dCi 

dll u du 


( 76 ) 
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IIOACTaBHB'L 3 Ty BejiH^BHy B-B <E>opMyjiy ( 75 ), nojiyqHM'B 

[_ V — A [fi™ 0. (M) cv» <1.^ (,,)] 

^ = — Au [e™ <l> (u) -+- ii? «'■« <I>, («)]. 
noAcxaBHBt 3T0 BbipaHceiiie b-b a>opMyjiy (76), SyAeMi) hm-^tb 
^ = A <P (ti) -i- fl\ (? 0 ] . 


H 


OxciOAa HaHA^M'B yate BHa'^iema <[»yHKu.iii <7^ n G^. 

(7i = Tj — ^ J <I> (ti) <E>^ (u) dii^ 

O 2 = Tg -I- ^ [[ < 1 > (m) Hi- {x 2 J cv« (^u) diP^ ■ 


noACTaBHBTb 3TH Bbipaatenifl b-b «i>opMyjiy (73), aaBAeMB cxfeAyioinee 
OKOHHaTejiBHoe BBipaatenie ajih o6in,aro Hiixerpaia ypaBoeida (70): 

<p = [Fj -i- Fg uj — vzf Q j* ci> (u) du — w J (-w) dv)j 

-+- pisi I J <S»j {u) du — w J (u) J • • .(77) 

SA'fecB Fj H Fg cyxB AB’fe nocxoaenBia npoHBBOABiiBia, KOXopBia onpeA'fe- 
Jiflioxcfl HSTb HanajrBHBixx. ycJtoBiii ABHHteiim. 

3xa <E>opMyjia (77) noHaAoSnxca naMB eme bx> § 1 MaBBi X. 

TenepB eaAO naiaxH aiiaxenia bxhxb ’qfexbipex'B HeonpeA'^AeHHBiX'B HHxe- 
rpaAOBB, npHHHMaa bo BHHMaHie oCosHa'aeHia (6 9). 

Bb KajKAOMB xaKOMB HExerpaA-fe Bcxpljxaxca bb iiOAtHExerpaAbHoS <i>yHK- 
ii,iH BBipaaceHiH BHAa 

FA'S s ecxb H'i5KOxopoe noAoatnxeAbHoe ehcao hah HyAB. 

BBGAeMB AJia npocxoxbi cA^Ayiomee o6o3HaEeHie: 




( 78 ) 
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IIpoHHTerpHpyeMi. sto BfcipaaceHie no nacTHMt. 


- . w* — s r du 

1 V — 1 J 


^ =-±-e' 

S y j_ 


1 ,(»->) 


Ho, TEKB KaKi., corjacHO o 6 o 3 HaHeHiio ( 71 ), 


TO MBI SyACMT* HM'feTfc 


V — 1= 


S' — 4- S' 


5 


I ^S—X' 


( 79 ) 


Ha ocHOBaaiH oSosHaTeHia ( 78 ) h <E' 0pMyjiM ( 79 ) HaxoABMT,: 


1)« 




5 <3 U ^ ^2 


1 ] 




S^=^e^^u\- 




Y ~ [^2 ^2 — 2^u -i- 2] 


V — 6] 






..( 80 ) 


— ^ -»- 1 2i'2 — 2 4^^^ -I- 24] , j 

Ha ocHOBaniH btex-b <&opMyjii, h oCosHaneHiH (69), mbi Hat^eMT. A-aa 
KaatAOH napBi BHTerpajroB'B, BxoAam.HX'B bb «>opMyjiy (77), cji-feAyromia BBipa- 
BKenia: 

j* ^ (w) du — u j* <I> (u) du— J’ ~0 « (u — u^) du — m J e^'' ( 1 — u) du 

= Sj Sg uSq^uSj^ = — 'mSq-i-(1 -I- m)Si — Sg = — (l-i-««) . ^ — 1) 

la" 25 m 2 ) = ^ [ — 5 ^ M 5 “ M — 5 -»- 5 ^ ae® — 5 m — 5 ® m®-i- 25 m — 21 


VK-^2— 5)-^-5«]-. 
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Toqno TaKHce naHAeMt: 


J (u) du — u\ ci>^(tt) dii == | e("— | — -i- 




■'^r — er 


T“‘} 


■u 

_i 

3 

1 


{ T ®o 

•*(So — (t 


w 


du 


I 

3 


4 Q 
3 


So 


6 








~U --J- 


(t ■*" 4 ^ _ 1 ) -I- (i- -I- 2^u -t- 2) 


^ 1 ^ (^8 «^2_^6^?/.-6)-.- ~ ^ i#- 2^2 w2_24^m-*-24) 

[4 ( — 4 — 4 — 1 ) -^- (-4 •^" ^) 

-J_ j (^8 ^^8- 3^2 6) -!_ ^ (^4 4^3 2^^ w3_24^w-.-24)] 

& 


eS« 

1® 










8 rra 


• ^4 ^,<;8 — 2^^^ -+- 2^® -I- 3^® — 6^^ u -I- 6^ ^ 






— -I- Hf- -“- ^ — 4^u -h- 4^ 

= f [(4 -1- 65 -^-fe— -I- 5») ■+.(— 35— 45“— 4 5”)«-,-(5 ^-h- 5'>) i-5'> »'] ■ 


IIoACTaBJifla Teiiept Ha#;i;eHHBia BBipaHcema HHxerpaJiOBX b% oopiayjiy (7 7), 
w npHHHMaa eme bo BHHwiaHie, hto c~'*'“ . e£“ = e == e”~^, Oyjnewh hm^Etb 

cp = e— "^“[ri-i-ra u] — A Q ( — 2^^ — '^)-\-'^ u\-i~\x^ |^4-i-6^-i- -|- 

-.- (— 35 — 45=> — I- 5*) « -«- (5“ -<- e) m" — 4- “1] (® 1) 

Onpeji.ifej[nMTb Tenept H3'i> Ha«iaj[bHBixi> ycjroBit ABHateHia SHaaenia iiocto- 

HHHBIXX r^ H Fg. 

Opn ^ = 0 MB w = 0, no ycJiOBiK), (p^ = 0. 

SaaBenie o=?o^ onpoA^JinTca hb-b AH‘J><i»epeiin.iajiBiiaro ypaBneiiia 

ABHJKenia raJiBBaeoMeTpa 


(22 9 

~d^ 


2n. 


(29 
1 db 


-I- W, 


? 


k 


dt 


0 . 
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HHTerpHpyfl noc.i'feAsee noHJieHHO Meai^ty i = 0 h jf = t:, r^'fe t "ipeaBbwaHHO 
Majian BejiHHHHa (b-b npeA'^Ji'fe -r = 0). 

T 

cp/ - 1 - 2 ^ 1 9 o -i- J -H- AiOq === 0. 

0 

TaKB KaKB, npH ^ = 0, MasTHHKB eme ne OTKjroHeHB, to 0^ = 0, a, cji-fe- 
AOSaTCJIBHO, H 9 q' = 0. 

TaKHMB o5pa30MT., H Fg onpeA'feJiBTCfl hsb ycjiOBit, hto5£>i, npn u= Oj 

cpo=0 

H 

/^\ r 1 „ 

[au/^—Q ‘ n 

Hbb «>opMyabi (81) HaxoAHMB: 

a = - vFi — vr, « rj — ^ [ 1 25^ -- p — 5=} 

-I- ( — 35 — 45^ — (5® -1- 5“) « — -!■ ?“ “*}] (82) 

IIojioacHBinH Tenepb bb oopaiyjraxB (81) n (82) w = 0, nojiyTHMB: 

o = ri — ■^[(— 25» — 5'‘)-.-[A'‘(4-f-65-.-|-5“-^-i-5»)] 

H 

0 = - vr. - r, - ^ [(25= -- 25=) fx= (- 4 - 65— 1-5=- -i-5=-35- 45=-|-5=)]. 

CjioHCHBmH 3TH ABa ypaBHenifl, h, npHHHMaH eme bo BHHManie, hto 

1 — V = — 6yAeMB HiMfeb 

0 = — 5r, — r, — ^ . [5= (— 35 — 45=— |- 5=)[ . 

TaKHMB OSpaSOMB, 

r, = # [(— 2 5= — 5=) ( 4 -I- 6 5 1 5= — i 5=)] (83) 

H 

r, = 5r, -f- ^ [5= -H- (x= (— 35 — 45= — 4 5=)] 



HJIH 
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r.= ll [(— SH*-— i?*— 35— 4S=— IS-)], 

HJIH, OKOHHaxeJILHO, 

r. = # [(— 5 “ — 5 *) -f- (5 -iH 2 i= i- 5 “ -t- 4 1^)] ..... ( 84 ) 


HaHAeMij xenepi. sBipaaceHie e— [Fj^ -i-- Fa^]. 
MbI HM'feeMT) 


6 ~-"“=e- 


- (l-f- S) II g ^ ^ _ Q 




i ?B _L ^4 «,4 


120 


^5 ^,^5 


720^ 


50^0 


TaKT> Kanx bi> ^popMyjiaxx. ( 83 ) h ( 84 ) KOTopoe npeACTaBJiaerB coG^oio 
MaJiyio BejiHHHiiy, bxoahtx. bx. 3 naMenaTeji"fe B’h 5 -oh CTeneim, to, JKOJiaa HMi&TB 
OKOHHaxejiBiioe BBipajKOiiie 9 c'b toxhocxbio ao HJieiiOBXj nopfl^Ka npn- 
xoABTCfl GpaxB pasjiojKeiiie e — biijiotb ;i;o BKJiioHHxejiBHO. 

,Z(aji'fee naxoAHMi* 


-a'-. - 

1 t4. .. 4 . 1 r.n .,5 L. Sft 4/« 

720^ » 


3 

JL p4 ^,4 L p5 fl/5 _4 L Sft _ 1 57 4/7“] 

24 ^ 120 S « -»- 720 ^ 5040 ^ J 

«“” ^ [((— 5 *— S’— 5 *) «-i- (— 50 — i 

2 




O "5 




. J_ 58 , 
12 ^ 


-i-57 . 

24> 


^ go 
0 ^ 


1 

"6 


“ (go 


-1-^7, 


■i ?) U=} {(4 G5 - I-? -.--^5’) 


-(—45 


K - .6? 


_§-5:5 

3 


_L5-t 
3 ^ 




-£. . 


— ■ 
2 ^ 

A 58 
9 ^ 


JL p> 
6 ^ 

-'e-l- 


■^2— 2?«. 


T?* 


4 5“^ «' 


-t- 


. JL 54 
8 

^ 58 
3 ^ 


--t- ^ 2^^ 


A 55 
8 ^ 


6 




— 5®^ ■ 

i?-’ 






^ 56 
9 ^ 


.^4. 


_L57. 
72 ^ 


J-55_,-iL.5C_j_i_57 
’ 12^ 18'’ 


'24 


„ ±^6 

V 30 20 

7A-J/5 . ( ^ 56 , 1 57 

jll 120^ 


^57 

90 ^ 

.JL5«— i-57' 
120^= 60^ 




1 f;? 

■ 1260^ 
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CA'fejiaB'jb Bc-fe npEBe^eHifl, noJiyqHM'L: 



no^CTaBHEt 3T0 BbipaHteHie be t&opmyjry (81), MbiyBHABMTj, «ito o5iD;HM'fc 
MHOJKHTeJieM'B BOHAeTE KOe<&^HI^ieHT'I. a BB CKOSKaXl* BC'fe 'qJieHbl, co- 

jiepaEamie MHoatHTejiHMH n esaumuo coKpamnmcn; Bt bth «»op- 

MyjBi BOBce He bxoahtb. 


TaKHM’B o 6 >pa 30 M'B, y nacB ocTaneTCfl tojfbko 



CoKpaTHBTi Ha H rpyoHEpyH ocxaBmieca HJieHM no CTeneuxiM'B no- 

jyHHM'B 



npHHHMaa eme bo BHHMame, hto, corjiacno oSosHaneHiaMi, ( 69 ), 

■■ Jce^^yi ^ 


Mbi MOJKeMT) npeABiAymoe BBipanteHie ^Jia cp npeACTaBHTt bi> cJi'fejnyioineM'ii 
OKOHHaxeJILHOM'B BHA'fe : 


^ («*) -^- "^I (^), (8 5 ) 
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TA'fe 


H 


rir(u)= ^ [co^ (u) - 4 - (u) -+- oi^ (u) ...... (86) 

■<r.(«)= 6— [f„ («) -I- f, («) »s -«-f, (») «» (8 7) 

1 1 


CO 


o(“) 


COj (it) 
tOg («t) 

fo(*0 
/i N 
/;(«■) 


2 

- / 

G 

1 

8 

1 

12 ^ 

1 

1 

8 

40 

1 

2 

6 

9 

1 

1 

— y 1- 

9 

1 

1 

24 

■30 










u 


1 

12 


i 

120 


1 

(%!% 

1 

ajp 

30 

(A/ 

860 

w 

1 


1 


120 

1680 


( 88 ) 


(89) 


<E»opMyjia ( 85 ) npeACxaBJiHeT’B C06010 ypaBnenie ABHateHia raibBanoMexpa 
Bi. TOM-B ciyaa-fc, Kor^a MaaTHHK^^ nojiyaaoxx. BnesanaBifi: xoiaeKi*, Bbi3i>iBa- 
lomit MaKCHMaJBHoe oxKJiOHeiiie 0 ^ . 3 ro Bbipaacenie ajih cp pacnojiojKeHO, bte» 
Ka>KAoft CBoew aacxB, no cxeiieunM-b iipnaeMB b-b homb coxpaiieHBi njieirw 
nopBAKa 

Bb AajiBH'fefiniHXB BBiBOAaxB MBi orpannaHMCH, OAiiaKO, AJ>a npocxoxBi, 
TOJiBKO njieHaMH nopaAKa 

HaftAeMB xenepB nepBBia abb HaHSoiBraia oxKAOHeiriH raiBBanoMexpa 
<pj H cpg. OooxB’fexcTByioiniiH snaneHia f oSosaanninB nepesB w a. BHaneaifl 
u nepesB Um^ h 

3 xh nocA'feAHifl BejinnHUBi cyxB Kopim ypaBHema 

= 0 ,.(90) 


nycxB ecTB HaHMeHBuiiii KopenB ypaBHenia 

du ^ 


(91) 


TOFAa MBI MOHCeMB EOAOXKHTB 

'd'tni — I Oj 

BeAHnHHy S, mbi Morjin-6bT, bb cayna'fe naAO^iioexEr, onpeA^Anxb, iiOACxaB- 

23 
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Jinn 3T0 BbipasKeHie ajia w»ti Bt ^•opMyjiy (90), ho na caHOM-B axo coBep- 
meHHO BSJininHe, TaKt kakb naiuB aaiKHO snaTi. ne momchtbi h ^3, a coox- 
BiTCTByiomia MaKCHMajrBHBia oxKJiOHeHia rajiBBaHOMexpa 9^ h 93. 

Cb tohhoctbk) ;^o hjibhobb bbicuihxb nopaAKOBB (bb oTHomeHin fjt.®) mbi 

CyACMB BM'&TB 


,p, = q* («, - 1 - s. 'F. («.) = '?(«,)-■- M- ^ 'F. («,) 


HJH, xaKB KaKB ccTB KopcHB ypaBHCHia (91), 

9, = «P(w,)-+-fx2«F,(if,) (92) 

Tohho xaKJKe aafiAeMB 

^ K), (93) 


FA'S ecTB BTopoH KopeHB ypaBHeHia (91). 

HaBAeMB xenepB SHaHeHia Uj^ m 

TTfl. ocHOBaHin «»opMyjii>i (86) MBiHM'feeMB, OT5pacBiBaa hachbi nopaAKa 5®, 
e““ — w® {<*>0 (^) “1 (^) • 2w {(Oq (u) -f- toi (u) . u^} 

Ilojaraa xenepB h rpynnnpya BC-fc hjichbi no cxenenaMB 

HaHAeMB : 

I (2 — u) Wq (u) -t- u {(2 — u) (*>1 (u) it - w® -I- ft>i (m) w} ^ = 0 . 

IIoACTaBHMB xenepB cioAa BHaneBia 4»yHKn.iH coq h ojj^ hsb ^opmyjiB (88). 
ToFAa 

{(2 — «^)(— — — ^w®H-iw— iw®|i = 0. 

PacKpoeMB xenepB cko6kh. 

ToPAa 

{-1 
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HJIH 

— 1 -h- M = 0 (94) 


/I^jra naxoatAGHia Kopaefi axoro ypaBaema, npHM'feenM'B chocoS'b nocjiifeAO- 
BaTeJibH&ix'b npn6jinaKeHiS. 

IIojioHCHBraH ^ = 0, HafiAeM-L npnSjiHateHHbie Kopan rf (Wa)^ ypaB- 
aeaia (94). Oaa AOJiacaai yAOBjeTBopaTb CJitAyioniieMy KBaApaiaoMy ypaBaeaiio: 

Qu Hh" 6 = 0. (9 5) 

OxciOAa naxoAHMi. 

u = 3 it V9 — 6. 

HTaKB, 

(mj„= 3— yYi 

_ } ( 96 ) 

(»,)„= 3 -^.y 3 ) 


Mei bhahm-e, TaKHM-E oSpasoMT., axo KpHBaaraAEBaaoMeTpaHMfeeT-B, A'fefi- 
CTBHxexEBO, dea MaKCHMyka (HesaBHCHMO otb saaKa), Kaa'b a cx'feAOBajio a priori 
oacHAaxE. 

HatAeMTb xenepE Sojii^e xoaaoe Baaaeaie aepaaro KopHa% ypaBBeaia(94). 
TorAa Bxopofi KopeaE nojiyanxca aeaocpeACXBeaao asTb BEipaaceaia A-ia 
npocxofi aaM'feaofi VW BeAHaaHoa — VS. 

oapeA’feAeaia boao®0M'e cBaaaxa 

’**1 (^i)o Ti 


H noAOxaBawrE axy BeJiHanay bb 4»opMyjiy (94). 

TorAa, apeaefiperaa ajeaaMH nopaAKa CyAOMB hm-^xe 

(^i)o Ti ^ ~ T (^i)o^ “ T Ti 1 ~ T (**i)o ^ 12 (*^1)0^} ^ = 0 * 

OxcioAa aaxoAHMB (cm. ypaBaeaie (95)) 


Ti 


s 


(«l)o 


12 




-(«l)o 


•K)o* 


UoACxaBHMB xeaepE ciOAa Baaaeaie (Wi)o h3b aepeofi hbb <&opMyjiB (96), 

H3B KOXOpOH CX^PjeTh, BXO 

12 — eVT. 

28 * 
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Tor^a 


(3 — y3)-»-i(i2 — eVa) 
1 

1—^(3 -.yT) 


1 — 2-4--|-y'3 H-i — iys 


(3 — Vs) 


Vs) 


(3 — VS) 


(3 — Vs). 


(97) 


TaKHM-L 06pa30Mlj, MbI nOJyqRMTj OKOHqaTejLBHO 


Vs)- 

-i(3- 

-y-s)^' 

VY)- 

-i(3- 

h-VY)^ 


,(98) 


Tenepb ocxaeTca toibko noACTasHTb 3 th BejTH'qHHBi h bii <i>op- 
Myjiy (92). 

CA'feJiaeM'B BC'fe Heo6xoAaMi>ia BBiascjieHiH a*3h CooTB'fexcTByiomiH bbi- 
paatenia AJia nojiyaaTca TorAa npocxofi saM-fenon Vs BejiHaHHoa — 

IIo <&opMyj[aMTb (92) h (86) HaHAeMx, npeaedperaa qjtenaMH nopaAKa 

^ w [ 1- Iw] = ^ • V [“0 (»i) - <»x K) «x y [ 1 - • 

BBeAeM-B Tenepb Tania o6o3HaaeHia : 


k = n — ^ j 

^ 0TO el—M-i . MjS [too (“l) <*>1 (•“!) 1} I 

J, ( 

Ho anajorin, noJioatHMb AJia Apyroro Kopua 


n ^ ^ 

6|n “2 MgS [ojQ (Mg) (Oj (Mg) Mg §] 

'^1 («2) 

W{i«2) ‘ ' ’ '■ ■ ■ 


(99) 


( 100 ) 



Tor;i,a mbi SyAGM-B HM-feTB 
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n 


*, = * [1 -e- 4-J ^ 


(101) 


Ecjh MaaxHHKTb nocxaBJieH'B cxporo na rpaHHuy anepio;i;HqHOcxH, x.-e., ecjH 




0, xo 


= fcg 


7o. 


HairAeMx> xenepB BBipaaceHia h 4'h npeHe^peraa ^jienaMH no- 

pflAKa 

BBeAeMx., ajih coKpamema, cji'feAyioiii;ee odosHaaeaie: 

/a = V [‘*>0 (%) W 

H onpeA'feJiHM'B caaaajia BBipaacenia ox>h'6jibhbixx BejHaHHXi, BXOjuamHX'B bx. 

BJin 

gi-wi ^ g-2~i~i/”3" j^i _,_^(3 — y¥)^] (102) 

/I^aji'fee HM'feeMTb 

V = [(3 — vT) _ i (3 — yy ) 

MB . 

Uj^=6 (2 — y¥) [1 — y (103) 

Hb-b <i>opMyji'B-Hce (88) cji-fi^yexx., axo 

“oW = — i--i{(3 — >'3')— 4-(3 — 

MB 

«o («.) = — T ^^"3 — ^ (3 — y^) 5 

M 

= {t-s(( 3 — ■^"3))}{(3-yT)}5 
= (3_y¥){i— i-+-iyT}5 

= (3 _ y¥ ) {(i i y ¥)} 5 = ^ (3 ayr— yr— 3) 5 


Wi (u^) E 
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cOj_ (u^u^ ^ — — 

TaKHM'B 06pa30MTb, MBI 6yp,eWh HM-feTb 

<00 K) -KO, (Mj « J = — J- y T— i ( 3 —YT ) 5 i y ¥■ 5 

MJIH 

to„(«J-i-<Oi(«,)«i5 = — -|-V3'-f-i( — l-t-YT)^ (104:) 

YMBoaKHMi. TenepB 3 to ypasHeme aa BBipaHceHie hstb <&op- 

MyjiBi (102). 

[i-^-|-(3-y 3) s] [-- i-y 3-.-i(-i-4-y3) 5] 

= [— y K (* —Vs ) 5 -f- i ( — 1 -t-VY) 5] 

= |-_ ^y-3 -^ {_ ^y 3-__ ^ ^ t''^} 5] = - T . e-2-^'*^. 


Tenept ocTaeTca tojibko yMHoacHTb 3 to KOJimecTBO Ha hb-b <i>op- 
MyjiBi (103). 

TaKHM'B O^paSOMB, MBI nOJiyHHMB 

Xi = — (2— y3‘)(l — © 

H.9H 

Xi = — (2yT— 3) . e-^-*-yT (1 _ 

C ji-fe AOBaie JBHO , 


^ 6»I Xi 


©1 e2 — ^ 

■ np^-—^ (1-*-^) 


6 


m 


2 ys — 3 


(105) 


HafiABMB TenepB BBipaaEcenie ^^jra ifij, orpaHHHHBaacB onaTB-xaKH hjic- 

HaMH nopHAKa 

Ha ocHOBaniH ^opMyjiB (99), (86), (87), (88) h (89) 6yjneMBHMfeTB 


'1/ = ^0 fi (^1) ^1 i 

T 1 (Oo (Ml) -t- OJ, (Ml) Ml g ‘ 
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Sea'ieHie SHaMenaTejia Bt axoMi. BBipaH^eHia naiviH yate naHAeno (cm. «*op- 
Myjy (104)). 

CocTaBHM-B Tenepi. BwpaaceHie ajia AHCJiHTejEfl. 

Ha ocHOBaniH nepBOH H3Tb ‘i>op!viyji'L (98) 

«, = (3— yT)(i— -1-5); 

CXfeAOBaTeiBHO, 

— VT)(1 — 1 ) 

H 

«/=6(9 — 5yT)(l— 1-5)- 

IIoACTaBHM'B xenepfc axH BejiniHEw bi> BbipaHcenie (u) (cm. «»opMyjibi (89)). 
fo («i) = T — T — ilo < 

= 6 (9-5y3)(l-45) 

__ [I ( 3 — lyF) - -I- ( 2 — y¥) — li ( 9 — 6 yT)] 5 

HAH 

= (20 36 ^ 3 ) "*“(120 “*~72^ 3^5- 

fl (^1) ‘^1 ^ ^ 30 ^1* **1*3 **1^ 

= [-i-*-T(3-T/3)-^-6(2-y3)-5lg.6(9-5T/3)] [3-y3]5 
= [— T [3— y^] 5 

= [— [3 — 5 =l|o[— 3 ->''3 ] [3 — yT] 5 
=ilo[-i 3-3 vi-^5 y3-3]5=i|5[-i8-8 ys] 5=[-±...iyq5. 
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TaKHMij oSpasoMi), 




(20 


1 J_ 

120 72 


i- A- 

10“'~45 


11 7 

120’^ 120 


y 3 V 3 ^ ^ 


j^(-ll+7y3)?=i(9-5y3) 


^ /q K 'i/ u \ 1 ^ ( — 11 ‘-I- 7 y 8 ) (9 hh 6 y 8 ) ^ 

i|g (9 — 5 y¥) [l -H -I • ~ 81^7^ ’ 

iio (9 - 5 fl I • 


i(9 — 5y3)[l-t-i(3-.-4y3)q 


Ct ApyroH-Hte CTopoHM, no #opMyjit (104), 


<0 q (Mj) -I- CO^ (w J ^ : 


Vs 1 


— ( — I-hV 3 ) 


^ i/ Q 1 ^ ® ^ 

— — yVa 1— ^ g 


Cji'fcAOBaTejiBHo, 


Ays [i_i( 3 _y 3 )q 


fo («i)-»-fi (t«i) I ___ 180 

Wo (Mi)+aJi (Mj) 


L(9__6y3) 


1 OVS — 15 
30 * 3 


= [1 -<-|(3-i-4 y 3) s] [l-<-i-(3— y 3) 11 

6 

[1 -i-i{ 3 H- 4 yy-i -3 — y¥)^] 


^i = ^(5--3V3)[l-t-|(2-i-y3)i] 


(106) 


TaKHMi* o6pa30Mi>, ^opMyjia (105) naei-B naMi BBipaacenie \ , a <>op- 
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Myjia (106) BbipajEGHie 4^3^. Ha ocHOBaniH aTHXTj cooTHomemH, noACTaBJifla, 
BM'fecTO y'S, — Vs, MM nojiyaHM-b TOTaacTj-JKe cooTB'fexc'rtyioin.m BMpaaceeiH 
AJIH a HMeHHO 




n 


'Pa 


'm 


es-t-ys 
2 V^-i-S 


(1—0 


(107) 


B 

'p2 = ^(5-<-3 VT)[l -+-4(2 — y¥)H] (108) 


OSpaxHMCfl xenepb KTb <i>opMyjaMx> (101). 

Ecjih MaflTnHKt nocxaBJieHx> cxporo na rpaaimy anepioAaaHOcxH, xo n 


7c, 



npnaeMX. mbi ycjioBHJiHCJb cHHxaxb iiepeBOAH^iH MHOH^HxejiB k BcerAa BejinanHOi 

nOJOHtHXeJIEHOH. 

Ho <]i>opMyji'fe->Ke (105) OKasbiBaexca, axo 7c^ c^Oy a, no 4>opMyji’fe (107), 
Ajj > 0. npoHBOiDJio axo OTxoro, nxo Bx, nepByio a;>op]Myjiy bxoahtx. yroji-b 9 ^, 
a BO BTopyio opj,, nptiaeMx., no cymecxBy A'feJia, axn yrJibi AOJiacnbi 6 mtb> cb 
npoTHBOnoJOJKiiMMH aiiaKaMH. Ho, xani. KaKt mm ycjioBHJiHCL hoa'b 9 ^ ® 92 
noApaayM'feBaxb Bcei^'Aa a^co/iiomnun suaueuin MaKCHMaJibiiBiXTb yrjiOB'B oxkjto- 
neHifl rajiBBanoMexpa, xo bx> <i>opMyji'fe (105) mojkho anaKi, ( — ) npocxo onyc- 

THXb. 

Ecjih-6m mbi npoHBBeJin BC'fe BBinHCJienin, coxpannn njienBi nopn^Ka xo 
nojiynnjiH-CBi cJU’feAywin.in oKonnaxejiBHBia BBipaiKenin: 


ffl, c2->^8 

jc —n^' — 7=— * 
1 Om 2 1/3-3 


cp2 c2-i-V ;t 

2 V8-*-S 


" 1 - 5 - 5 # 54 

= w^^.2,8168[l-.-^-t-0,163400j| 

|_l-4- 20 

= n|^-6,4610 [l-^-0, 336600] I 

1 j 


...(109) 


n 


4 '. = |j(5-3 y3)[l-.-4(2^y3)5-^-5iB(129-+-177 ys)?] | 
+, = i(6-+-3 ys) [1-^-4{2— y3)5-.-^„(129— 177 y3)S»] | 


HJIH 


= — 0,0065377 [1-1-5,5981 ^-H-1, 55560] 
t})2== 0,33988 [1-t-0, 40192 ^-—0,63417 0] 


( 111 ) 
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MbI BHJOtHM’B, TaKHM-B oSpaSOMI., «1T0, MaJIBIXl. SHaHeniH KOTOpBlH 
MoryTT. 6 bitb HJiH iFOJioacHTejrbHbiMH, HJiH 0 TpHii;aTejibHbi]viE, <; 0, a >0* 
BBeACMX eme cxfi^tyiomia oSosHaaeHm: 


= 2,8168 [1 -I- i - 1 - 0 , 1 6 340 ) 

H (112) 

^^2 = 6 , 4610[1 - 1 -^- 1 - 0,33660 E"*] j 


Tor^a Mbi djAeMx hmItb 


n 



n 


9l 

9jn 





*P2 



(113) 


4^1 j 4^2 » ^1 ^ ^2 H'feKOTopbifl, BiiojH'fe onpCA'fejieHHbia, 4»yHKn,iH ot-b 

BeJB^nHbi Log^^/i h Logo's AaHbi bi> xaSjiHD.'fe XI, a LogJ?\ h LogJPg 
BT> TadJina-fe XVI CSopHHKa ceHCMOMeTpnaecKHX'B xaSjiHii.'B. ApryMGHTB i 
M-feHaeTCfl npn axoMi. ot-b — 0,15 ao -i- 0,15 aepea-B KaasAyio coxyio. 
KoMSHHHpya <&opMyxbi (101 ) h ( 113), noxyqHM'B 


PasA’feJiHB'B OAHO BBipaacenie na Apyroe, OyAeM'B bbiJ^tb 


1 -f- 4*1 ^ ^ Fx 

1 H- tJ.2 4(2 92 ‘ Fz 



BBeAeMi* xenepB eme CA^Ayiomia Asa oSosHaaenia: 


H 



( 114 ) 



(115) 


FAt a ecTb OTHomeHie aecoJuoxHbix'B BexHqHH-B AByx-B MaKCHinajiBHbix'B yrAOEX. 
oxKAOHeHifl raxBBaHOMexpa ; axa BeJinaHHa noxyiaexca HenocpeACTBenno hs'b 
OD bixa, AJia qero xpeSyexca Bcero xoabko a-fecKOJiBKO ceKyaA-B BpeMeaa. 
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Tor^a MBi SyAeMTb Hia-feTB 


MB, OKOHHaTeJIBHO, 


P p = a -I- p.2 a 4^2 




^ — a 


a42 — 34i 


(116) 


9to OAHa HSTb HanSoJi'fee BaatHBix'B <E>opMyi[‘B bo Bcet axoS xcopin. 

BTE* aSCOJHOTHOH CBOCH BeJTH'inH'fe SHaHHXeJIBHO MeHbine (|/3 (cm. ^op- 
MyjiBi ( 111 )), Aa, KpoM-fe Toro, 0 TpH^aTeJIBH 0 ; cxfeAOBaxejiBHO, SHaMeHaxejiB 
BTb 3T0MT> BBipaacemH He MoatexTb oSpaxETBca BTb nyjiB. 

OcTaexcfl xenepb tojibko HaHXH BBipaatenie ajjh P- 

Ha ocHOBaniH oGosHaqenm (115) h <BopMyji'B (112), dy^eM-b HM-feTB 

P = 2,2937 [1-1- 0,1732^"] (117) 

TaKT> KaK'B axa <&opMyj[a He coAepjKHXTb H bt. nepBOH cxenenH, to AJia 

AaHHBlXT) npeA'fejIOB'B AAH P M'feHHCTCH OHCHB MUJIO, a HMOBHO, 


IipH 

^ = zt:0,15. 

p = 

2,3026, 

a, npH 

o 

11 

p= 

2,2937. 


3x0 KpHTHTecKoe 3HaTeHie ^ = 2,2937 Moatexx., corjiacHO <&opMy- 
jaM-B (112) H (109), 6 bitb npeACxaBJieHO eme cji^AyJomHMi, oepasoMB. 

npH i == 0, 

Q e2-i-yT 2VT — B ^2 VT. (2 V~B — 3) <2 V~S — S) 

r g2— VT * 2 VT -*-B * (2 VT -i- S) (2 VT — S) 

^ g2 -/T (12 - 12 yT -.- 9) ^ ^2 y-F (7 _ 41/3). 


Ec.9n MaaxHHKB npeABapnxejiBHO ycxaHOBJieH'B na nepioAi* raASBaHO- 
Mexpa, TO «i‘OpMyjia (116 ) ab-bti. xoTHacB-ace HpesBbiaafiHo npocTot KpHTepifi 
AAfl cyacABHia o tomb, HacKOAbKO MaaxHHKB 6 ah 30 kb kb rpaHHD.'fe anepioAna- 
HOCTH. 

Ecah noiyaeneafl h 3B onbiTa BeAHHHHa a <C to p.® 0 h rpaHHii,a 

anepioAHaHOCTH eme He AOCXHrHyxa; ecAH a >- p, xo h rpaHHua 

anepioAHTHOCxH yace nepeHAona. Ecah a=p, to MaaxHHKB totho ycxanoBACHB 
Ha rpaHHHy anepioAnaHOcxH. 
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3tB[M'L MOHKHO BOCnOJIbSOBaTLCH,- HTOSbI OneHB CKOpO yCTaHOBHTB MaaT- 

khkij jtOBOJiBHO TOTOO Ha rpaHHHy anepioAHHHOCTH, Wfl *iero Haji;o tojibko coot- 

B'feTCTBeHHO HSM-feHaTB paSCTOHHie MeaCAy nOJItOCaMH IWarHHTOB'B y M-feAHOfi 
nJiaCTHHKH. 

HHTepecHO oth'^thtb, hto ^opiviyjra (1 1 6) coxpaHHeTB cboio CHJiy h a-®h 
AioSoto muna cencMorpa^a, h ew momkbo BcerAa nojiBSOBaTBca AJta onpe- 
A'feJieHifl Koe<&<E*En;ieHTa KorAa saTyxaHie ohchb CHJiBHoe. EAUHCTBeHHO, hto 
AJ ifl BToro Tpefiyexca, 3 to to, axodBi cooTB-feTCTByioiniH ceicMorpa^*!. Sbijit. 
coeAHHeH-B c'B rajiBBaHOMeTpoM-B, ycTanoBJieHHBiM'B he rpaHHny anepioAHHHoeTH, 
H bto6bi coGcTBCHHBie HcpioABi ce0CMorpa<E>a H rajBBaHOMexpa (SesB BaxyxaHifl) 
Maio oxjiHqajiHCB Apynb otb Apyra. 

Bb TaGjHHife X CSopHHKa CeHCMOMexpHieCKHX'B TESjEHT. AftHBI BOJIH- 
HEHBI p H BXOAHmill BTb <E*OpMyJiy ( 116 ), A-HH paBJEHEBBIX-B sHaBemE: 

0 TB ^ = 0,15 AO i == -+- 0 , 15 . 

Snaa BejiaanHy moskho, ci^AOBaTejiBHo, no «>opMyji-fe(116), oneHEnpocxo 
onpeA'feJiHTb nocTOHHHyH) aaTyxaHia [jl^. 

Ho BeJIHTHHa ^ HEMB TOJIBKO HpHdjHaKeHHO HaB-feCTHa, HO EepiOAy MEHT- 
HHKa, onpeA'feJieHHOMy npn cjiaSoMB aaxyxaHiE (cm. ^'OpMyjiy (58)). 



TenepB hbao heeth Toanyio BejiHBEHy a aarfeMB h BeJiHaney 


» = r^, ( 118 ) 

kofae MarnHTBi yace c^jEHieHbi MeacAy co5oio h cemb MaaTHHKB hexoahtch 
BSAE an rpaHHHbi anepioAHHHocTE. 

^jia 9Toro CAyatHTB, onpoA'feJieHHBm esb onbixa, npoMeatyiOKB BpcMeoH , 
npoTeKmin otb Hanaja ABHaceHia rajiBBaHOMexpa ao MOMeHTa ero npoxoacAema 
aepeaT. nojiOHceHie paBHOB'fccia. 

noAoiKEBniH, corjiacHo oSoaHaaemio (65), 

u^==ntQ, (119) 

ocTEHexca tojibko hehte aHaacHie Mq, npH KOTopoMB 9 o5pain.aeTca bb nyAB. 
Totae Mbi noJiyaEMB ypaBHenie, cBaabiBaioin.ee 

06paii].aacB kb ^opMyjiaMB (85), ( 86 ), (87) e orpanEBEBaacB BAenaMH 
nopaAKa mbi beaemb, bto Uq aoahcho 6 bitb KopaeMB cji'feAJiom.aro ypaBHeaia: 

(w) (u) -f- j /; (^^) -I- (u) ul } = 0 


( 120 ) 
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HExoaKAenifl Uq, mbi npnM'feHUM'fc odatb cnocoO'B nocjiifeAOBaTejiBHi»ix'i> 

Hojiaraa cnaaajia [x® = 0, OyaejiTb hm'£tb 

Wq (m) -I- coj (w) ^ == 0 ( 121 ) 

npnSjrHaKeHHbiH Kopent (Uq\ axoro ypasHeHia nojiyaHTca hst. cootho- 
inenia (cm. nepsyio hsx. «>opMyj['i> (88)) 

coo (^0 = — T 

Cji-fe^OBaTejitHo, 

('^Oo 



Haji'te MBI HM'feeM'B; 

^*>0 (K)l '+- V) = — SfX^} := ^ ^ ^ Sp. 2 , 

COj (3 -+- S[X^) = (3 -+- SfX®) = -g — y2 ~ 12 12 

coj (3 -I- S{x2j . (3 -t- Sjx2) = ^ (1 — Sjx2) (3 -*- a(x2) = i(3 — 2S/x2). 
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Cji^AOBaTeJiBHO, 

“o ((“o). Sft") (3 S,u=) . (3 H- . 5 = — 4- 5 -t-g- -- 

Ci> ^[pyrofi cTopoHbi, 

fo((««).)=i-4-3(l-i5)-i{3(l-i5)r_j|g{3(l-i-5)}»= 

= T-T(l-TS)-^T(l-5)-Ml-f5) = 

/I 2 3 9\ /I 3 27 W 1 19 t 

V6 3 4 40j“*“V3 4 “*“80)^ 40 240^* 

11 9 27 1 1 3 3 1 

TiK^J 9 3 S0~*~360 9 3 10 40 360‘ 

CjliAOBaTeJBHO, 

fo (('*^ 0 ) 1 ) /i(3)« 35 = 40 240^ ~ 40 80^ ~ ^ 

noACxaBHBB TeuepB HaHAeHHBiH BBipaaceHln bb npeABiAymee ypaBHCHie, 
nojiyqHM'B 

-i- S(/.» ( 1 — 5) -I- ^ (2 — 79 (i» = 0 . 

OxciOAa HaxoAHMB 

S=-|i-^ = — S-(2-7?)(1-.-5) 

= — I (2 — 75 2S) = — i(2 — 55). 

«0=3(l—i5) — A(2 — 65)(x’- 

«„ = 3 [1 — 4-5] — ^ [1 — |- 5j |A=. 

Ecjih-6bi mbi npoH3BejiH BBixncJieHia, coxpanHa hjighbi nopa^Ka to 
noJiyTHJiH-6Bi 

».= 3 [1 -i 5 -^|- 5 ^] _^[i . . .( 122 ) 


HTaKB, 
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Bee^eMt xenept cji-feAytomia oSoanaHeHiH: 



Tor;ta 


Wo = ^0 - ....(124) 

Bq h B^ cyxL TaKHte AB'fc BnojiH-fe o^peJ[^'feJIeHHbIfl ^yHKii;iH ot-b H- 
Bb Ta6jiHn;-fe XII CCopHHKa ceHCMOMexpHxecKHXB xaCjinuB ;^aHbl Bem- 
XHHbi Bq h LogBa AJiH paaebixB sHaHenm otb — 0,15 ao ^ = -+-0,15. 

npeoSpaayeMB xenept Hi&CKOALKO «>opMyjiy (122). 

ConacHO <E»opMyj[aM'i> (119) h (118), mei SyAeMB BM'i^xb 



xA'fe ecxE BeAHXHHa HselicxHaH h3b co5cxBeHHaro nepioAa KOAeCaHiH rajibsa- 
HOftiexpa (6e3B aaxyxania) T^. 

noAexaBHMTj 3X0 snaHeHie Wq bx <i>opMyAy (122). 

TorAa 

= 3 [i _|5 15>] [1 [i —15 [1 5] = . 

= 3 [i -^[i (^« = 

HJIH 

n^tQ = { 3 — 0,15[ji2j { 1^5 0,225fx2[ (0,3 -i- 0,0171pt.2} 

Bboacmb bb saKJioxeHie CJitAyiomia xpn nocxfeAHia o6o3HaqeHifl ; 


a== 3 — 0,15 p.2 1 

6 = 1,5-1-0,225 [x2 I (125) 

c = 0,3-+-0,0171 j 

TorAa 

^ ^0 — g-i-c ( 126 ) 
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Bi. CdopHHK't ceHCMOMexpHqecKHXTj TaSjiBH'b 7i.aHBi bt. TaSJiHU’fe '?rTTT bg- 
jinqHHbi a, a Bt TaCjHn.-fe XIV BGJiH’iHHbi Log h, paajiH'iHbix'b SHaHeniH 
OT-b — 0,100 AO -I- 0,200 HepesTi Kaa^AMfl Tbica^Hbifl aoah [x®. Etb xaS- 
XHH.'fe XV AaHbi BGJiHiHHbi A-ia pasjiHqHbix’b siiaqeHiH ox-b 0 ao =±; 0,15. 

XOTfl C H eCTb <E>yHKIl.iH OTT> HO BX, OTOH Ta5.IHn;t fx2 He BXOAHTX. BTOpblM-b 
apryMGHTOMTb, TaKx. KaKTb, BTb npGA'feJiax'b OT'b fx^ = — 0,10 AO (X.® = -I- 0,20, 
BGJnxnHa ex. TOHHOCxbio AO GAHHHUbi TpeTbflro AecflTHXHaro BsaKa, cx> 

KaKOBOH TOHHOCTbK) H HBAO TOJbKO OIJpGA'l'JIHTb HG 3aBHCHTX> BOBCG OTX> BGAH- 

qHHbi {x^. HaaSojibraee SHaxeHie c^'^, npa ^ = ±0,15, coexaBjaexx. Bcero 
TOJIbKO 0,007. 

MbI IlOAyHHAH:, xaKHMX. 06pa30MX>^^ BCfe HGOSxOABMbia <&OpMyjIbi; nOCMO- 
TpB[MX>-JKe xenepb KaKx> hmh BOcnoAb30B|iTLCB A-iH onpeA'^AGHia xpGxx. nocToan- 
Hbixx> cGHCMorpa^a p.2, T n Jc. 

OcHOBaHiGMX, aah onpGA'feJieHiH [t? vi T cjiyataxi, 4>opMyjrbi (125) h (126) 
H pae-fee BbiBGAennaa «»opMyj[a (116): 



— g 

a 4»2 — P 4 >i 


(116) 


Ha5jiioA6HiH AaiOTx. naMx> HenocpeACTBeuno a n a, TaKX> KaKx. aah 
raAbBaHOMGxpa nsB'fecTHO, to 6yAGMX> sriaxb h n^tQ. 

CeaaaAa cxapaioxca iiocxaBHXb MaaxHHKx*, no BOSMoncHoexH, 6 jih3ko kx> 
rpaHHii.'fe anepioAnxHOCTEr, M’feHaa pascxoaiiie uieaKAy noAiocaMH MarimTOBx> y 
M-feAHofi nAaexHHKEr, n noAroHaa BGAHanny a 6 jih3ko kx. p. 

Bi> <E>opMyji‘fc (116) 4*1} 'I'a ® P cyxb nfeoxopbia <&ynKHiH otx> ^ (cm. ‘xop- 
MyAbi (111) H (117)). XoTH ToxHaa BGAHXHHa ^ eme hg nsBtoiia, no, aah 
yexaHOBKH MaaxHHKa na rpaanny anepioAHXHOcxH, Moatno BnoAHt aobojisctbo- 
Baxbca npH^AHHCGHHblMX. SHaXGHiGMX* 

^('feHCTBHTeAbHO, JTGrKO BHA^^Tb H3X> CA-iAyiODXeH Xa5JIH^bl VIII, TAt npH- 
BGAGHbl BGJinqHHbl a AAH HiKOXOpblXX, BHaaGHlH fx2 H XTO BGAHXHHbl a, COOX- 

B’fexcxByioni.ia onpeA'feAGHHOMy [x^, BGCbMa mhao aaBHcaxx. oxx) ^ . 

3xH BGAHXHHbl CC BblXHCJrGHbl DO CJI'^AyiOn^GH <[>0pMyjI'fe: 



1 -+- p .2 4 ;^ 

J *- 1 .1 'Ps ^ 


(127) 


Koxopaa BbixGKaexX) HenocpeACXBGHHo h3x> ypaBHenia (116). 

[xs Bsaxbi CA-feAyion^ia 7 seaxeein: — 0,10, — 0,05, 0, -f-0,05, 
0,10, -1-0,15 H -I- 0,20, a A^a ^ 3 SHaxema: — 0,10, 0 h -i- 0,10. 

BejTHXHHbi a OKpyrAGHbi npn axoMx, ao oahoh GAnnHUbi Bxoporo aochthx- 
naro saaKa. 
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Ta6jiHii,a VIII. 
SHa’qeiiia a = 

< p 2 




— 

o 

o' 

1 

li 


^ = - 1 - 0,10 

i 

p 

o 

2,38 

2,38 

2,38 

— 0,05 

2,34 

2,33 

2,34 

0 

2,80 

2,29 

2,80 

~ 0,05 

2,26 

2,25 

2,26 

--1-^ 0,10 

2,23 

2,22 

2,22 

0,15 

2,19 

2,18 

2,18 

0,20 

2,16 

2,14 

2,14 


npH noMOiii;ii 3T0H TaSjiiiUbi, o^iens jierKO, siiaa BeJiHanny a, opieiiTHpo- 
saTbCfl BTb TOMi>, iiacKOJibKO Ma/iTHHKTj 6 jih30K7) K'h rpairaii,'! anepioAH'qoocTH, 
TaKT* KaK'b, ne aiiaa TOHiioii mo>kho nojiy'raTb aobo.tii>ho na- 

j.e3KHyio BejiHBfHHy [x^. Ha iipaKTHirfe iiaAO BcerAa CTpeMHXbca k'b xoiay, '^itoGbi a 
dBMO paBUO 2,29 — 2,30. 3to to KpHTnaecKOO mhcjio, KOTopoe CBHA'feTejiL- 
cTByeTT> o rpaHHH'fe aiiepio;^H^iiiocTFi. 

Mbi bhahmt*, TaKHMTi o5pa30MT,, nTO AOBOJiBiio TOHiiaa ycTaiioBKa cghcmo- 
rpa^&a na rpairany^ anepiojiB^mocTH ee npeACTaBJiHexx, npn ripHM'feHeiim bbi- 
raeonHcaimaro npiewa, HHKaKHX-B iipaKTHHecKHXT. saTpyAHenit. 

Kor^a 9TO AOCTHrnyxo, to mohcho jtrq npHCxynaxB kx. xoqHOMy onpoAli- 
jieniio [x^ H T. 

Cnaxajra onpeAfeJiaioxTb [x^ h a iiotomx. yjKO, no HSB'fecxaofi BeAHX0H'1& 
iiaxoAaT'i>, no ‘i>opMyjife (118), ueJinniiny n 


n — 


1 “HH ^ 


Snan n, nanACinx. xoxxac'B-jKe n T, no <t>opMyjii5 



(118) 


. .(128) 


onpcA'feJieHia (x^ n ^ cjiyjKaxTb ypaBiienin (116 )h( 126), b'bkotopbih 
3TH BeJiHnnHBi BxoAHTTb KaKX. iiensB'fecTiiBin ; n3BfecTnBiMH-?Ke BejnmHHaMia: jibjiji- 
iioTCH oc m n^t^. 


29 
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OnpeA'fe-aeHie HeH3B'§CTHi>ixi> jx® n ^ hsij bthxii ypaBHenit npoHSBOAHTCH 
TEKate no MeTo^y nocji^feAOBETejifcHwx'B npH^JiHiKeHiH , KOTOptiii onenb iipocxo h 
S bICTpO npHBOAHTTj K1> II.'fejIH. 

Cnanajia noJiaraion> ^ = 0; sax'feM'B, no usb^Ijcthoh BOXHMHH'fe a, oiipeA'fe- 
jiflioit no <E»opMyx'fe (116) cooxB'fexcxBjnoni.ee SHaienie noJbByncb npn 
aToivix> TaOjiHuaMH X n XI, nst KOxoptixTb BbienpaioTt BejinnHiiti [i, n 
Log tpg. 

Cx. axHM'b nepBBiMi,, npH5xHaceHHi>iM'b snaxenieMi. [jJ^ onpoA'^JiflioTX) no 
xaSjHuaM’fc XIII H XIV (cm. ^opMyxbi (125)) Bejmqnnbi a n Log-^, a aax^lMi- 
BbixHCxaiox'b BexHXHHy ^ no <E>opMyx'fe (126). 

axot p-fejiH npeneCperaioxTb cnanaxa HjieHOMX* c h onpoA'fexaioT'b 
npnGjiHJKeHHoe Bnanenie 5 no <E»opMyxii 

"c *0 — ^ 

^ 1 

C'b axHMTb BHanenieM'b ^ BbiSnpaioxTb hbx. xa6jiHn,bi XV nonpasKy a 
Bax-iMij jmQ BbinHCXflH)xx> i no Soji'fee xonnon <3E»opMyx'fe 

XL — a-i-cl^ 

^ h 

IIonpaBKa bx> BHAy oh Maxocxn, HM’feex’b coBepmenno Exopocxeneenoe 
snanenie. 

IIoxynHBmH noBxopaioxx C'b axon hoboh BexHannon Bcfc npeABiAynj.ia 
onepapin, x.-e. onpoA'feJiaioxB, no ^opMyji-fe (116), Bxopoe Beaxenie AJin n 
C'b axHMx, HOBbiM-b jjq <^opMyji'fe (126), cji'j&Ayiom.ee Bnaaenie ajih ^ h x. a. 

B-b BHAy MajiocxH m npoAbiAj^mia Bbipancenia oSxaAaiox'b 6oJ[bmoio 
cxoAHMOcxbK), xEK-b xxo o6biKHOBeHHO yaco Bxopbin ananenifl [x^ m ^ 6biBaioxx> 
OKOHHaxeXbHblMH. 

OnpeA'feJiHBmH nanAeMb, no «»opMyji'fe (1 1 8), Bejinanny n, a aa'rliM'b, 
no «>opMyji'fe (128), n ncKOMyto BexaqHny coScxBennaro nepioAa KOxeSanin 
MaaxHHKa (Sesb Baxyxania) T. 

Ilpn axHXb onpoA'fcJieHiax'b ne orpannanBaioxcH, Konequo, eAHHHxnbiM'b 
onpeAtxenieMb a h , a nponaBOAax'b ptjibm pnA”!* xaKHXb HSHtpenin (nanp. 1 0), 
H H3b nojiyqennbix'b BeAHHHHb 5epyxx> sax-feMb cpoAHce, npnqeMb BeAnaHna 

® ~ onpeA'feAaexca, coriacHO BbipaHteniaMb (56), no «»opMyA'fe 

mi — Ami 

a = — T — i 

mg — Amg 

^Jia KOHTjiojiH MoacHO eme BocnojbsoBaxbca «opMyjioa (124). 


( 129 ) 
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Do HSBfcCTHOii BGJIH'lHH'fe OnpCAl^JlHIOTX, BO Ta6jIHI],fe XII, BeJinTOHLI 
Bq h Log^a: ^5 3iiaa eme BejiH'qnHy EaxoAax'B, no<E‘OpM 3 ’’Ji'£(l 24), cootbIT” 
CTB 3 ^ K)inee BHaaciiie Uq . 

Tor^a, no <[>opM 3 ’’xl (119), iiaiAeMij bbjihbhhj'^ 

n = ’^, (130) 

a oTcioAa ymQj no <i»opM 3 ’'Ji'fi (128), h BejHHBny T. 

’'ItoSli Jij'arae opieiiTupoBaTLCfl b'b bthxii BoiipocaxT, onpeA^jraMB eipe 
SaBBCHMOCTB MCHt Ay T VI 

M3b ^opMyjiB (128) n (130) CJiiJAJ’eTB, hto 


2 ’=^-^o ( 131 ) 

BejrHEHHa % BaBHCHTB-OTB fx^ H ^ (cm. «^opMyAi>i ( 123 ) n ( 124 )). 

2 * 7 C 

Bb c.iif>AyK)in,eH TaGjHn.'lj IX dpebcachbi BejinaHHbi MuoHCHTejifl — ajj« 

CIO 

TiijKOTopbixTb onpeA'feJiennbixB seaneniii (x^ h 


Ta6jiHii,a IX. 

. 27 C 

Snaneiiia -i- — 


IX * 

l =~ 0,10 

?=0 

1 ==-+- 0,10 

0,10 

1,975 

2,034 

2,187 

— 0,05 

1,981 

2,089 

2,191 

0 

1,987 

2,094 

2,195 

hh - 0,05 

1,993 

2,100 

2,200 

- i - 0,10 

1,999 

2,105 

2,204 

- t - 0,15 

2,005 

2,110 

2,209 

HI - 0,20 

2,011 

2,116 

2,213 






Mbi bhahmb, TaKBWB odpaaoMB, eto T, npnM’fepno, bb Asa paaa^ojbiue^o. 

29 * 
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OnpeA’feJTBBiiiH AB-fc nocTOflHHWH ceECMorpa«>a H T, hocmotpem-b Tenepr>, 
KaK-B onpeA'feJiBeTca BejiH'iHHa nepeBOAnaro MHoasHTejiH 7c. 

Ha ocHOBaHiH OTCBeTOB-B no niKajiaMi. m, n naxoAHTTb, na ocho- 
BaniH cooTHomeHiH (55) h (56), Bejn^nHW 

<Pi JD mi — Ajni "I 

6m -^1 * ^ I 

H J (132) 

— Am2 I 
6m ’ m j 


3rH BejmHHHBi onpeA'feAaioTCB TaKHce KaKi> cpeAHia hsl ii,bjiaro paAa 

OTA'fejIBHBlX'I. Ha6jIK)AeHii. 

Ho «i>opMyjiaM'B (113) mbi hm'£jih 


7i\ 


7c. 


6m 




n 


92 


^fJ 


'm 


(113) 


B-b aTHXB <E»opMyxax'B Tonnan BejinnHaa n xenepB yjKe nsB-fecTHa, a Bexn- 
nHHBi Log Fj^ H Log F^ BBiOnpaioTCfl hbb Ta5jiHn;Bi XVI, no HSBfecTHOMy yace 
apryMeaxy TaKHMB oSpasoM-B, mbi mojkomb BbinncJiHTB BejinaimBi 7c^ ii 7c^. 
h3b <i>opMyxB (101) cxi^Al'eTB, qxo 


H 


7, ^1 

1 -I- {7.2 4^1 

7’ = 

^ 1 HH {J.2 4^2 


I 

( 


(133) 


Bb 3XHXB nocji'feAHHXB <&opMyjraxB Tc^^Tc^th nsBtcxHBi, a Log 4^^ h Log 

onpeA'feJiHioxcH, no apryMonxy h 3 b TaSjmpBi XI. 

laKB KaKB oneHB Maxo, xo ncxHHHaa BexnnnHa 7c oneiiB mexo oxabt- 
naexca otb 7c^. 

^opiwyjiBi (IOI)hjiii ( 133) noKasBiBaioxB, nxo, bb BHAy xoro, nxo 4*1 <C0, a 
4^2 ^ 0, TO, npn 0, 7c^ >► 7c^^ a, npn 0, x.-e. KorAa rpaHHpa ane- 

pioAHTHOCXH nepeHAena, 7c^ <; . 

^AH onpeA'feAenifl 7c AOCxaxonHO-^Bi 6 i>iao BocnoABSOBaxBcn oahoh h3b 
■^ opMyAB (133); Apyran mojkotb CAyacHTB, oAnaKO, ajib kohtpoah. 

BeAHEHna 7c saBHcexB otb paocxoaniH MemAy noAiocaMH MarnnxoBB y 
HHAyKi],ioHHbixB KaxymeKB. IIoaxoMy, upn onpeA'^Aenin nocxoanHBixB cencMO- 
rpa<E>a, HBAO cnanaAa ycxanoEHTB cooxB-fexcTBeHno xpe^yoMoi BOAHTHH'fe 7c, a 
noTOMB ynte, M'feHna pascToaiiie LZ MeaiAy noAiocaiuH MarniixoBB y M'jfeAHOH 
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njiacTHHKH H He Tporan 5oj['£e nocTaenTfe MaaTHHKij no BOSMOJKHoeTH.Tonno 
na rpaHHHy anepioAH'iHOCTir. 

Btot-h cnoeoS't onpeA'feJieHia nocToaHHbixij (x^, T e 7c mojeho npHM'tHHTn 
KTb pasobiM'B ApyrHMT> THiiaM'B ceHCMorpa<i>OB'B, npHyciOBiH npHurfenemfl raiBBa- 
HOMeTpnnecKaro MeTOj[i,a perncTpapin. 

Teopia axoro cnocoSa h'^ckojilko cjiontHa, ho caMwn HadjiioAeHin otjih> 
naioTCH npesBMnaHHoS npocTOTot, iipHneimb BC'fe BBiqHCJtema nponasoAaTCH^ 
ecjiH TOJiBKO iiojiL30BaTbcn BBimeyKaaaHHbiMH Ta5jiHn,aMii, oneHB Sbiexpo. 

cetCMOMeTpHnecKHX'B n.'fejieEi, BTb BHAy o6pa6oTKy ceficMorpaMM-B, 

AOCTaTOHHO siiaTB BejinaHHEi iiepioAOBi. T E ci> tohhoctbk) AO 0,1 ceKyHABi, 
7c K-B TOHHocTBio AO eAiiHHn.Bi nepBaro AocfiTHnrmro snaKa, a (j.® cb tohhoctbio 
Ao eAHHHU,Bi BToporo HAH yHtc, BB KpaHiieMB cAyga-fe, xpeTBaro AecaxHHiiaro 
3naKa. 

Bxj iioflCHeiixe Bcero BBimeHSAOJKeHHaro, iipnBeAeMB hhcaghebih npHM'£pB 
onpeA'l^JieHin: nocxoflHiiBixB [x^, T h 7c. npHM'fepB axoxB oxhochxch kb Maax- 
HHKy JVs IV h raABBanoMexpy JVs VI, ycTaiiOBAeiinBiMB bb IlapHXK'ife; npeABapn- 
xeABiioe-JKe onpeA'feAenie iioctohhhbixb axoi''o ceKcMorpa<i^a 6biao npoHSBeAeHo' 
BB nexepSypr-fe bx> €>H3HHecKOH JlaSopaxopin AKaAOMin IlayKB. VcAOBin na- 
6AK)AeHii BB nexep5ypi^t ohchb iieSAaroiipifiTHBi bb BHAy pasAHHUBiXB corpn- 
ceniH 3 Aaiiia oxx> yAHHHoii feAw. Ecah-6bi nponaBecxH na6AioAeHin bb Ooxfee 
CUOKOHHOMB Mtcxli, xo iiecoMa'femio ii0AynHA0CB-5t>i Aynmee corjacie neacAy 
OTaI>ABIIB1MH BeAHHHIiaMH a. 

PaacxoflHie hoaiocobb MarHBXOBB y HHAyKD,ioHHbixB KaxymeK'B 

H,==10,0 Vu' 

PascxoflHie hoaiocobxj MarimTOBB y m'Iawoh MacxHHKH 

J/== 15,0 7,,. 

Co5cxBeHHBiH nepioAB raABBanoMexpa (OesB saxyxaHin) = 24,68 c. 

^^ = ^==0,2546 

D = 77777,, 

D, = 1000 7„. 

Bb CA-feAyiomeii xadAHp'^fe npHseAenBi ynte HCiipaBAermBie oxcnexBi 
H (cm. xa^AHny VIII C6opHHKa ceHCMOMexpHnecixnxB xa5AHii;B). 
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(g== 1 2^303 


nonpaBKa Ha xo^Tj ceKyn^oarfepa - — 0,140 



3,097 

!Jo== 12“163 

a = 2,357. 

TenepB mohsho yate npncTyniiTB Kh onpeA'feJieHiio 

rioJiaraeMT* cea^ajia 

[X®, H (H-aa T) H 7c, 

I) ^=0 




II II 

OQ. 8 

2,294 h3Tj Ta6ji. X Lga— • 
2,357 Lg4 = 

0,3724 

T,5313 H3-B Ta5jr. XI 

% 

Lg(§ — a) = 

Lg (a+2 = 

- 0,063 

^,7993(n) 

0,0883 

Lg = 

a4<2 = 

=- 

T,9037 

0,8011 

— 0,0150 Ti3'h TaSjt. X 

Lg p." = 

p.^=- 

‘J,8876(w) 

- 0,077. 

“+3 — = 

0,8161 

^0 “ 3,097 

a= 3,012 

nax Ta6ji, XIII 



^1 


Lg(«i*o-«) = 

2,9294 

T,8290 HaT* Ta5jr. XIV 


Lg^= 2',7584 


^3^ —■ a = -I- 0,085 

cH^= 0,001 H3T, Ta6jr. XV 


^ = -^-0,057 


— a-i-c^^ = -«-0,086 Lg (Wj #0 — a H- = 2,9345 

Lg^= 1,8290 

Lg^= !?,7635 
^ = -+-0,058. 
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Bxopoe npnSjiHaKeHie. 


II) ^=-1- 

0,058. 




2,295 

Lg a = 

0,3724 

a — 

2,357 

Lg'}'.= 

T,5404 

p — a = — 

0,062 

l^g = 

1,9128 

Lg (P — a) = 

2',7924(fi) 

a'^2 = 

0,8181 

Lg'(c4,-p<i.J = 

0,0768 

= - 

-0,0199 

Lg’ [x2 = 

2‘,8692(n) 


0,8380 

. fX^ = - 

0,074. 




3,097 



a = 

3,011 




0,001 




-0,087 

Lg (n^ t^ — a^ = 

^,9395- 



Lg-^= 

1,8288 



Lg^ = 

'2‘,7683 


0,059 . 

Ct 3T0fi ^ nojiygaeTCH npemnee SHaqeHie 

TaKHMx. oSpaaoAiT), OKOHnaTejitHtia SHaaenia h ^ CyAyT-B 

[x^ = — 0,074 

^==-1-0,059. 

1-H^= 1,059 Lg'(l-i-^)= T, 97610 

n, = 0,2546 LgW3= 1,40586 

Lgw= T, 3809 6 Cm. <[>opM. (118) 
Lg'w= 0,61904 

« 

Lg2Tc= 0,79818 


LgT= 1,41722 
T=26?l. 



457 


KoHTpojifcHbia BbmHCJieHifl no ^opMyjiaM'b (124) n (130). 


p,3 = -- 0,074 

Lgp.2 = 

2',8692(n) 


? = -,-0,059 

Lg^2 = 

T,1114 

HSTb TaSjI. XII 


LgJ52p.2 = 

■^,9806(w) 




-0,0096 



^0 = 

2,9157 

hstj xaCji. XII 


Uq = 

2,9253 



Lgw^ = 

0,46617 


^0= 12“163 

1! 

o 

"&i) 

^,91496 



Ijg n = 

T, 38113 



lag n = 

0,61887 



Lg2TC = 

0,79818 



l.g 

1,41705 



T-= 

26;i. 


OnpeA'feJieHie h. 




Lgn= T,3810 

ljgn-= 

T,3810 


1,7990 

Lg = 

1,4269 


E=-i-0,059 Lg7^3== 0,4749 

Lg ^^2== 

0,8357 

ir3'b Ta^JT. XVI 

LgA-i= 1,6549 

Lg/.:,- 

1,6436 Cm. «>opM. (113) 

45,2 


4:4 j 0 


p.2=_o,074 Lg[JL2= 2,8692(n) 

Lg 

"2,8692 (w) 


H=-i-0,059 Lg4;i= F,9411(n) 


1,5406 

HSTb TaSJI. XI 

7i^8103 

Lg p.^ 4),^ 

2,4098(n) 


v|;^=-i-0,0006 

p.2 

-0,0257 


1,0006 


0,9743 
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Lg'(l^p.2 4;,)= 

Lg \= 



T,9997 

1,6549 

1,6546 

45,14 


Lg(l-P-"+2)= 0,0113) 

I Cm.«>op 
1,6436 I MyjiLi 

— — I (133) 

Lg7^= 1,6549) 

45,18 


B-B CpeAHCMB 


i*b = 45 , 16 , 


njiH, c-B oKpyrJieHieM'B, 


h = 45 , 2 . 


Btotb ’qHCJieHHBiH npBM'fep’B narJiB^^HO noKaabiBaex'B, qxo BBi'iHCJieHie iio- 
cxoflHHBix'B {x^, T H 7 c, HO cymecxBy jifkja.. npii najiH’iiH pasHBix-B BcnoMora- 
xejtBUBixB xadjiHDi'B, OTCHB npocxo. 

Onbix'BnoKasaj'B, ^xo Be.nH'iHHa nepeBOAsaro MHOSKnxexa 7 ;, npn nensM’^^H- 
HOH BCJiHqHH'fe jET^, cb xe’ieHieM'B BpeaieHE o^ienB Majo noABepateiia HSMtiie- 

HiflMB. 

ripHBeAeHHBia SA'fecB BHaqenia jx® h 7; oxHOCflxca kb xoMy cjyBaEO, koi’a^ 
pascxoanie MeacAy nojiiocaMH MarHHxoBB y niiAyKi^ioHHBixB KaxymeKB 

JJ,= 10,0 7., 

a pascxoBHie MeatAy noxiocaMH MarHHXOBB y M-feAHot nxacTHHKH 

jy= 15 , 0 %. 


Bb cJi'feAyioiEceH xa6jiHii,'£ iipuBeAenBi BeAHaHHbi (x^, T ir h eiij.e npn irfe- 

CKOJiBKO HHBixB SHaaeHiaxB H H. 



16,0 “/m 


10,0“ /m 








S 


T 

7c 

H 

[A® 

T 

Jc 



(5 




C 


16,0“ /m 

-4— 0j007 

25,9 

28,4 

16,0 “ / K 

Hf—OjlSS! 

26,2 

45,1 

16,0 

—0,165 

1 

26,0 

28,0 

15,0 

—0,074 

26,1 

45,2 


Ta6jiHii,a 3xa noKasBiBaexB, qxo yMeBBinenie pascxoaeia Bcero xojibko 
H a 5 7 m chabho BAiaexB Ha BeAnqnny 7;, x.-e. na ByBCXBHxeJiBHOcxB cchcmo- 
rpa‘i>a. 
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TaKHMi) o6pa30Mi>, Mfeaa mojkho oaeni* npocTO peryjinpoBaTfc no 
mejianiio nyBCTEHTejiBHOCTt npndopa. 

KpoM'fe Toro, MBi bhahm'b, nxOj npn H 16,0 rpaunpa anepioAnn- 
HOCTii emc lie AOCTHrHyxa, a, npn B= 15,0 axa rpaanna ynte nepenj^eHa. 
TaKHMX* o6pa30M'B, HSMtueHie H Bcero tojbko iia 1 MMJiHMexp'B oKasbiBaexx, 
y>Ke cHJiBnoe BJiinnie na Bejnmnny nocTOBHHon saxyxanifl 

rpannpa anepioAH’^nocxn = 0) nojiyinxc/i oxcio^a onenB Jicrno npo- 
CTOH HHxepnojiflii.ieH, 

npH — 10,0 rpanima anepioAH'iHOCxH GyAer-B hm4tb m^cxo npn 

Z?=15,4“/,. 

TaKTb KaKB M'feAnan njiacxniiKa y 3xoro ceiicMorpa<i>a HMfeexB TOJimmiy bl 
5,5 “/m’ ™ BHAHMXi, nxo, npn rpaiinn.'fe anepioAnniiocxH, cx> KajKAOn cxo- 
pOHBi luacxHHKH ocxaexcn eme cboGoahbih: aasopB, ripHM'fepno, bx> 5 “/»• Ta- 
KHMB oGpaaoMB, Aaace npn xaKOMB cmbhomb saxyxanin, n^fexx, nnKanon onac- 
HOCXEf, nxoGbi njiacxHHKa, npn ABnateuiaxi, MaaxnnKa, Morjia-Gbi Kociiyxbca 
nojiiocoBB MarnnxoBB. 3xo oGcxonxejibCTBO npeACxaBjmeTB coGok) neMaioBaacnoe 
npeHMyiii,ecTBO MarHHXiiaro cnocoGa saxyxaiiia. 


§ 4 :. 

npfiMOii cnocodi. onpeAt^ienifl nepeBOAHaro wHomMiena h. 

Bx> npeAniecxByioiii,eMTb § oiincaHt onent yAoGHbifi npieivn, onpeA'^Jicni^ 
riepGBOAHaro MHoaKHxeja /c, Koxopbifi, OAsaKO, npHM'feHHM'B TOJibKO bx> x1jxx> 
cJiy’^i{XHX'i>^ Kor^ft cci!CMorpsi^i> y>iie CHa6>K0in> BccbMS, cMBHbiMii saTyxaHicMTb^ 
T.-e. KOFAa aGcojiioxeafl Bejinanna nocxoBHiion saxyxaHin fx^ne npeBbiinaex'B 0,20. 

Teiiepb pa 3 CM 0 xpHMx> Apyroii, npflMOH cnocoGa. onpeA'fejrenifl Koxopbifi 
npuM’feiiHiviXj npn jiioGoivrb anaaenin n npn KOxopoMi, i-ie xpeGyexcn bobcc 
3Haxb, nn coGcxseenaro nepioAa KoxeGanin ManxenKa GesB saxyxania T, ko- 
TopbiH MOKexX) Gbixb, xaBnim, oGpasoM'B, cOBepnienno nponsBOJibHbifi, hh nncJieH- 

naro siianenin nocxonmion aaxyxania |x®. 

P^.nnTTCTBeHMoe xpeGoBaiiie, KaKTti BcerAa, saKjnonaexca tojibko bx> tomx>, 
nxoGbi cooxB’txcxByiomiH rajrbBanoMexp'b GbiJiXi-Gbi ycTaHOB.icHx> cxporo na 

rpannuy ariepioAH'JHOCxn = n,)- 

9toxx> iioBbiS ciiocoG’l onpeA'feJieBin h saKJiionaexca bx. cjiibAytoai,eMTb. 
BosbMeM'b onnxb, ajih npHwtpa, ropnaonxaJibHbm MaaTHHKX,. 

CxepHtenb ManxHHKa Gbicxpo oxiuoHHiox'b pyKon na BecbMa Majibit 
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yrojiT) 0^ H ocTaBJiaiOT'i. ero aaT-^MX nenoABHHKHBiM'B Bt oTKjrorieHHOM't nojio- 
HieHiiT. ^ocTHraeTCH axo npome Bcero cji'feayioiii.Hivi'L oSpasoM b. 

Cx) AByK-b CTopoH'b cxepHCHa MaHTfiHKa cxaBBTij BecbMa 6 jih 3KO ABa oGbik- 
HOBeHHbix'b niTaxHEa, n sax'feM'b, noBopa’gHBanieM'b 6oKOBoro BHHxa y noACxaBKii 
MaBTHHKa, sacxaBJiaioT'b cxepaceHb MaaxHHKa npHCJioimTbCH K-b oahohj HBb 
axHXb mxaxHBOBb. 3 to dyAexb hcxoahog noJiOHjenie MaHXHHKa. 

Sax-feMb Sbicxpo nepeBOAHTb pyKofi cxepaKeHb MaaxeHKa ao npHKocHOBe- 
Hifl ero cb ApyrnMb mxaTHBOMb, h yAepjKHBaioxb ero saxfeMb pyKot Bb axoMb 
HOBOMb nojoaceiiiH. CooTBfexcxByiomiH yrojib iioBopoxa MaaxiiHKa nycxb 6y- 
Aexb 0^. 3xoTb yroJib onpeA'feJiaexcH no o^biKeOBennoMy sepKaAbiiOMy cnoco6y 
HBM'fepeHifl Maibixb yrJioBb. 

Ilpn axoMb 5biCTpoMb CM'fememn MaaxHHKa, rajibBaHOMexpb iiojiynnxb 
H'feKOTopbiH HanaibHbiH HMiiyjibCb, coo5in.aioiii,iH ero noABnainoH paM'fe n-iiKoxo- 
pyEo nanajibeyio yrjroByio CKOpocxb 9/. 

OxKJioeenie rajibBanoMCxpa Aocxiiraexb npn axoMb H-feKOxoparo MaKcn- 
MyMa 9^, a sax-feMb yace rajibBanoMexpb accHMnxoxnqecKH Bosspamaerca Kb 
iiojioateHiK) paBHOB-feciflo 

Yrojib 9^ xaKHte onpeA’feAaexca, ApyruMb iiaSjioAaxeAeMb, no xpyS'fe co 
niKajiot. 

HaM-fepETEb yrjibi 0^ n 9^^, jierKO onpeAfeJiHTb oxcioAa ncKOMyio BeAnanny 
nepeBOAHaro MuoamxeAH 7c. . 

06paxHMCfl aah axoro Kb AB«><>epeHii.iaAbHOMy ypaBHeniK) ABHatenin raih- 
BanoMexpa (cm. <E*opMyAy (32) § 3 rjaBbi VI) 

9'^ -I- 2Wj 9^ -I- 9 — I- ^ 0' = 0, 

BA'S nocxoaHHaa ~ naB-fecxHa. 

HHxerpnpya nonjreuHO axo ypaBnenie Bb npeA'^Aaxb oxb 0 ao t, rA'fe t 
onenb Majiaa BeAHnnaa (Bb npeA'feA'fe '1 = 0), h, npnHHMaa bo BHHManie, nro, 
npn 0, 9 q = 0, 6yAeMb HMiixb 

T 

9 / -+- J c^cU 7c0^ = 0 

0 

HAH, Bb npeA'^A'fe, 

?o' = 

MaaxHHKb HaAO oxKAOHaxb nacxoAbKO Sbicxpo, nxo6bi raAbBanoMexpb sa 
axo BpeMfl He ycn^Ab-Sbi erpe bbihih HSb noAOHceniH paBHOB^fecia. 

XIocA-fe axoro, KorAa MaaxHHKb onaxs Bb noKO'6, AH<3>«‘epeHpiaAbHoe ypae- 
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nenie rajiBBaeoMeTpa npeACTasHTca btj cji-feAytomewi) 

fsi' -+- 2n-i 9^ 9 = 0. 


HaaiUBBLia ycJiOBia ABHHsenia (npn i = 0) SyAyTB 

9a = 0 

HnxerpajiB sToro ypaBnenia, corjiacHO <[>opMyji'fe ( 33 ) § 2 waBbi V-on, 
npeACTaBHTCH Tor^a bb cjitAyiomeMTi BHAi^ 


0JII 


9==9,;^c 

9 = — 


( 134 ) 


onpeA'fejieHiH nanSoJiBinaro yr^a oTKAoiieHia rajiBBaiioMeTpa 9,,^ , onpe- 
A^IJAHM'fc Biiaaeiiie t~f^, npii KOTopoMXi -^ = 0. 

ByAOM'B HMtTB 


IIoACTaBAflH axy BeJinaHiiy bi> «i>opMyjiy ( 134 ), iiojiyaHMi. 


h O --i-j 

Jn m e 


HAH, OKOHaaXeAMIO, HB CaHXaaCB CO BnaKOMTj ( ), KOXOpBlH He HM'feeXB HHKa- 

Koro npaKXHHecKaro BHaaeniH, 

(135) 

^711 

Mbi BHAiiivix., xaKHMB o0pa3OMX), Hxo DxoxB chocoSb onpeAtAeriifl k HpesBBi- 
HaiiHO iipocxoir n ne xpeSyexx. bobcg npeABapHxeABiiaro oiipeAtAeiiia ApyrnxB 
nocxoHHHBixTb ceHCMorpa«i?a (KpoMh n^). 

ripn MaABix'B BHaHeniax-B npeAUOBXHxeABn'fee, OAnaKO, noABSOBaxBcii 

pairle onHcaniiBiM’B mcxoaomb onpeAtAema k, xain* Kaaii axa BeAHHHHa noAy- 
aaexca AerKO nonyxHO npH onpeA'feAeHiH ApyrHxx> nocxoaHHBixx> ceMCMorpa<i>a. 

Bxhmb hobbim-b iipieMOMB OnpeA'feAeHiH k mojkiio, bb cAyaaife iiaAoSHOcxn, 
noAB 30 BaxBca aah KorixpoAa. 
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§ 5 - 

ripMivitHeHie ujyHTa. 

Mbi BHA'feJiEr paHbme, hto BejiH'iHiij nepesoAHaro MuoacHTeAH k Momno 
yMeHbmaTb, yBejiH'qiHBaa paacToanie MCJKAy nojiocaMii iviarHHTOB’b y miAyK- 
aioHUbix-B KaTymeK-L. Hejibsa, OAuaKO, hath cjrnmKOM'b AajieKO b-b dtom-b iia- 
npaBJEenin, TaK^b kak-b MarHHTHoe nojie MoacerB noJiyaHTbca xorAa iie Aocxa- 

TOHHO OAHOpOAnBlMB. 

Ecah HtejiaioTB SHaanreABHO yMCHBiuHTb ayBCTBHTeABHOCTB ceHCMorpa^&a, 

TO MOatHO BOCnOABBOBaTBCH AAS BTOFO OCO^BIM'B III^’HTOM'B, yCTpOfiCTBO KOTO- 

paro BHAHO na CA-feAyiomeMB aepTerf 115. 

G npeACTaBAfleTB co6oio raABBanoMeTp'B Cb 
BiiyTpeHHHM'B conpoTHBAeniewB p, h jfiTg ero aa- 
pyacHBie saacHMbi, a S HHAyKiiioHHFjm KaryuiKH. 

Ho ycAOBiio, raAbBaHOMeTpTb aoajkbh'b naxo- 
AHTbCfl CTporo na rpaHHp'fe anepioAHaiiocxH, a no- 
TOMy HapyacHoe ero conpoxHBAeme aoajkho Cbitb 
paBHO TA'fe It a onpeAfeABexca no <i>opMyA'fe (24) 

§ 2 rjasbi YI: 

P" 

npeACTaBAnexx. codoK). xaHHurB o^pasowB, 
conpoTHBACHie HBAyKi^ionebixB KaxyuieK'B bw^ctIj 
CB COeAHHHXeABHBIMH npOBOAaMH, HAyUAHMH KB 3a- 
jKHMaMB raABBaHomexpa. 

Ha HepTe>K’]& 115 3 to ^yAexB conpoxHBAeme 
KOHxypa G8B, iipHxeMB, npn oxcyxcTBin mynxa, 
TOTOa G coBnaAaexB cb a xoxKa R c'h K^. 
Tenepb npeAnoAoatHMB, hto mbi JKeAaewB 0 CAa 6 HTB 
CHjy TOKa BB raABBanoMexp'fe bb OTHomeHin a- kb 1 . 
TorAa HOBoe SHaneHie iiepeBOAnaro Muo^HxeAH 

k^ = tjk . . (136) 

BTot B.'feAH BBeAeMB MeatAy TOHKaMH A E G conpoTHBAenie cc^ MeacAy 
ToxKaMH A E I) conpoTHBAeHie p, a MeatAy ToxKaMH ^ h J5 nepeKHneMB 
MOCTHKB CB coopoTHBACHieMB s. ConpoxHBAeHieMB oxp'fesKa JBiTg Mbi npeneSpe- 
m.em'h; MoacHO, KOHexHO, h npawo npapocxHTb xoxKy B kb sajKHiny K^. 


HepT. 115. 

G 



SyAexB 
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TaKoS myHTi. Haao H3roTOBHTE> Hst xopomo nsoinpoBanHOH npoBOJioitH, 
npaneMi., wh KaacAaro xaKoro conpoxHBJieHia, naAO cooxB’fexcxByioinyio npoBo- 
JiOKy cua^ajia cjtoamxb nonojiaMT) n nepeiipyxHXb cainyEo na ceda, wa HsSi- 
JKailia BCBKHX'b nOCXOpOIIHHXX, BHAyKII.iOHHLIX'B BJliaHlH, a BaX'feM’B yJKe HaMO- 

Taxb Ha AepeBflHOBiS mjiHHApnKX,. Tpn KOHEta, cxoAamieca bx. A, mohiho npn- 
naaxB Apyrx, ki> Apyry, sax-fcaixi nojiojKHXb Becb rayax-b Bb MajrenbKyio KopodKy 
H sajiHTb Bce napaoBHOMb. Hsb xaKos KopoSKH 6yAyxb Bbicxynaxb, xaKHMb 
06pa30Mb, XOJIbKO KOHUbl C, D Tl B. 

06o3HaHHMb HHAyKpiOHHyio BjreKxpoABBJKymyio CHJiy Bb KaxyniKaxb 8 , 

BbiBBaniiyK) ABnacenieMb MaaxHHKa, aepesb E. 

Tor^a, npH oxcyxcTBin myexa, cnjia xoKa Bb raibBanoMexpli 6yAexb 


I 


- 

P 


(137) 


ConpoxHBAeHia x, y jh s aeAbsa BbidHpaxb nponsBOAbHO. 

HaoSopoxb, OHH AOJiJKHbi yAOBiexBopaxb AByivib BnoAH-fe onpeA'feienHbiMb 
xpe^oBaHiflMb. 

Bo-nepBbixb, ecjiH raAbBaiiOMexpb AOiateiib ocxasaxEca cxporo Ha rpa- 
imafe anepioAHHHocxH, xo Bce Bufoiinee coniDoxHBjeme raJibBanoMexpa MejKAy 
sajKHMaMH Kj^ H aoajkiio no npejKneMy 6bixb paBiio 

06o3HaHHBXi o6in;ee conim’HBJieiiie iweiKAy xoxKaMH -4 h J5 no nyxH 
HHAyKuioHHbixb KaxymcKb, x.-e. conpoxHBJLenie coBOKyniiocxH napajJieAbHbixb 
B-feiBefi ACSB H ABj aepesb CyAOMb HM'txb 


X i_ 

SC 8 ^ 

n nepBoe xpeSoBame cbpabtch Kb xoMy, Hxo 6 bi 



(138) 


(139) 

Bo-Bxopbixb, BBeAeilie myiixa ne aojixkho HSMimflXb BeAHHHny Koe-3C>a;>H- 
uieHxa saxyxania [ji®, a noxowy Bce BH'femriee, no oxHoraeHiio Kb niiAyKnioH- 
iibiMb KaxyniKaMb, conpoxHBjenie MoacAy xoxKaMH GvlB AOAHtno no npeatHeiay 
paBHBXbca p. 

06o3HaHHBb oSiixee conpoTHBienie McatAy xoiKaain A vi B m nyxH 
rajibBaHOMexpa, x.-e. conpoxHBJieHie coBOKyiiHocxa napajjeJibHbixb B^l&xBet 
AK^K^B H AB aepesb B^, SyAOMb HM'fexb 


1 

ih 


1 


9 -^y 


s ’ 


(140) 
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ET BTopoe Tpe^OBaflie cboahtcb Kt Toiviy, qTo6bi 


CC —I— P 


• -(141) 


Bt. btoritj cjiy’ia'fe h CHJia TOKa J bt. miAyKi^ioHHbixTb KaxymKaxTb npea- 
cxaBETca no iipeatneMy ^opiwyjiofi (137). 

IIpH HajiH'iiH myHTa, CHJia TOKa b-l rajrbBaHOMexp'fe oiipeA'fejiHxcfl no 
saKonaMt KHpxrox>a. 

OSosHanHB-B cMy xoKa bx. MOcxHK'fe AB nepest 6yAeMx> hm'^xb 




Oxcio;ta Eaxo^EMB 




J,(2/-4-p) = (/~7Js 


X y -I- p $ 


(142) 


TaKt KaKij conpoTHBjrenia y m s noA^HHenbi AsyM-L ycjOBHbiM'L ypaB- 
HeHiaMt (cm. <&opMyjii>i (139) h (141)), to mli MoaxeMx> y, s r g BLipasHXL 
aepesx. x h H3B-£cTHbifl conpoxHBJieHia p h 

axoi n-fejiH onpeA'feiHMT) cnanaja R B^. 

Hsx. oopMyjiT> (138) h (140) Mbi HM]§:eMx> 


S {B^ -I— x') = Bj^ S —I— B^ 
J> ® i^a 


^ Xl^ HH Hh- 6* 


s{p-ir-y) = B^s--i~B^ip-t-y) 


B = 

2 p -I- 2^ g 


IIOACTaBJIflH 3X0 BeiHEEHM COOTBtiXCXBeHHO BT. <E>OpMyJIbI (139) 0 (141), 
nojiyaBMTb 


® (-Sg 


Ba~t-x-+-s 


( 143 ) 


S (p -H g/) 
P -I-2/-4- s 
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H 


HJIH 


npeoSpasya, HafiAeMi* 

yx ~^ys -+- SCO R^x R^s 

,o?p -Hh- yx xs -+- sy = p?/ -t- p s. 

BbiaHTaa OAHO ypaBHeHie hs-b ^ipyroro, nojiyqnMi, 

y^a — ®p — — ?y 

y(B^^f) = x {R^ -.- p) -I- (iJ, — p) (-R„ -+- p), 


HJiH, oKOHqaxejibHo, 

y= R^ p _l_ a; (144) 

m 

^OJ^cTaBHM^> Tenepi. bto BEipaaKenie ajih oopjwyjiy (143). 

Tor^a 

{R(i p 00 ) {R(j^ 00 — f— s) -I-* S (R^ “+“ 00 ) = ^’a ("^a ^ 

OxciOAa lerKO iiaHAGMij s. 

s [R^^ — p-^x-^-R^ X — RJ = R^^ ( !?.„ — (^a — P 

BJIH 

s [i?^ — p 2 x\ 5 =c (i?^ -- 1 - a;) (p — a:), 


HJIH, OKOHaaTeJIEHO, 


(■^g (P 
■Kg — p -<- 2 a; 


Bcjchtohei 2 / h s BBipaaKeiiBi, TaKHMCB oSpaaoMT), aGpesi) x. 
OcTaeTCH xenept tojibko HafixH cr. 

Hax ^E^opMyjn. (144) n (145) mbi HM’feew'B 


2/-+-P 



F 


_i_ X 


, , (JBa-t-a?)(p— a;) 

P — p H- 2a: 


z' 7 ? _x_ P-»- 2 a;-t-p — a; (^g -*-a?P 

'.-^g ' JRa — P -+- 2 a; — P 2 a; 


(145) 


Cj-fe^OBaTeJiBHO, 

8 p — a; 

2 ^ Hh- P -I- $ jR^I HH £C 
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IIoACTaBJiHfl axy BejiHHHHy bT} «»opMyjiy (142), nojiy^HMi* 0 K 0 H*iaTejii.HO 


cr 


p — X 
-+- £C 


(146) 


ripH HaroTOBieeiH mynTa, BejiniHea cc BBi6iipaeTCfl no nseJiaHiio. Tor^a, 
no ^fOpMyjraMi. (144 ) h ( 145), onpeA'feJiflTca conpoxHBjema y h s; <t*op- 
Myja-aKe (146) ^i.acT'B naMB BejinasHy MHOHcnTejifl a-, KOTopBifi xapaKTepnayeTB 
co 5 ok) yMenBinenie ayecTEHTejiBHOCTii ceHCMorpa<i>a (cm. cooTHomeHie (136)). 

ypaBHenia (145) h (146) noKasbiBaiOT'B, o;i,HaKO, axo x HHKorAa iie mo- 
mexB 6bixb 6oJiBme p. 

IIxaBB, MBI BHAHMIj, HXO JICI’KO CA^fejiaXB cr CKOJIB yrOAHO MajIBIMB, HO cr 
HHKorAa He Moacexx. 6 bixb fiojiBine H'feKoxoparo npeA'^JiBnaro aHaneniH o-^ (npn 
X = 0), onpeA'feJiHeMaro h 3 b ycjiOBia 





(147) 


MbI HanpHM'fep'B, BB § 2 TJaBBI VI, 1X0, TaJIBBaHOMexpa K'! VI, 


a 

Cl-fcAOBaTeJIBHO, 


p = 4jl 2 Q, 

21,220; 

( 7 ^ = 0 , 194 . 


HxaKB, npn uoMoni,H xanoro myaxa, mohcho yMeHBmnxB lyBcxBHxejiBeocxB 
cooxB'fexcxByioiii.aro ceHCMorpa«»a, npEM-fepno, bb 5 pasB h 6ox£e, ho cr ne mobkctb 
npHHHXB HH OAHoro SHaieHiH, aaKJiiOHeHHaro aieacAy 0,2 h 1. Ecjih-6bi xpe6o- 
BajiocB, HanpHM'fcpB, yMeHBmnxB lyBCXBHxeJiBHOCTB perHCxpapin BAsoe, xo npn- 
uiAOCB-fiBi ysce cooxB'fexcxBeHHO yBe.iHiHXB paacxoHHie MCHCAy nojiocaMH Mar- 
HHXOBB y HHAyKn;ioHHBixB KaxymeKB. 

Ilpn cetcMOMexpaiecKHXB naSjiwAeHiaxB, p-feAKO hphxoahxch noABaoBaxLca 
XaKHMB rayHXOMB, XaKB KaKB H-feXB HHKaKOH IpeSM'fepHO yMCHBlUaXE 

lyBCXBHxejiBHOcxB ceHCMOrpa<E>a ; ho, iipn onpeA'feJieHiH nepeBOAnaro MHoatHxejiH Ic 
H3B OBBlXa, OCOSeHHO, eCAH Tc OieHB BGAHKO, XaKOH HiyHXB MOBKeXB 6 bIXB OieHB 
HOAeaeHB. BBeAenie mynxa nosBOAaexB, HMeneo, AaaaxB ManxHHKy SoABinie 
yrALi oxKAOHenia 0^, KoxopBie, cA-fcAOBaxeAbHO, Aerie xoiH-fee naM'fepHXB. 

no cnoco5y, onncaHHOMy bb § 3 HacxoHni,eft rjaBBi, onpeA'feAHXCH, xaKHMB 
oSpaaoMB, H3B ODBixa a, SHan BeAHnnay Koe<E><D>Hn,ieHxa cr, .lerKO oupeA'fe- 
AHXB, no 4»opMyA-fe (136), n cooxB-fexcxByiomyK) HHCXHHHyio BeAHiHHy nepesoA- 
HarO MHOHCHXeAH Jc. 






VIII. 


Teopia BepTHKaaBHaro ceScMorpa^a. 

Bi> rjraBl IV 5 £»ijio juano KpaTKoe onncanie pa3JHqHBixi> thhob-b BepxH ■ 
KajiLHBiXTb ceHCMorpa<E>OB'i», npeAHasHa'^eHHBiX'B wa HSCilAOBania sepTHKajiB- 
Hofi coeTaBJiaioiii,eH CM-femenia noaBti z. 

Mbi paBCMOTpaMTb TeiiepB canyio Teopiio BepTHKajitHBix-B ceiicMorpa-j'OB'B 
npHMlHHTeiBHo K'B TOMy THiiy npHSopoBi), KOTopBie npejiHasHaaeeBi jim pyc- 
CKHXT* ceHCMHaecKHXTb CTaHaiii 1-ro paspa^a h oahhi* aKseMajiapTb kotopbixtb 
paOoTaexx yate aobojibho Aoaro h BecBMa ycnlmiio aa IlyjiKOBCKOH ceicMaae- 
CKOH CTaiiaia. 

B-b BTOMTb npaSopI TaKHse npawIneHO CHJiBHoe MaruHTuoe BaxyxaHie ao 
anepioAHaeocTH a rajiBBaaoMeTpHaecKit MeTOAi* perHCTpapin. CxeMaxHaecKiH 
pHcyaoK'B xaKOro ceiCM()rpa<i»a npe/tcxaBjen'B iia cJitAyiomeM'B aepxeiK'fe 116. 

Ha iipoaiioi <l*yHj^aMeeTHO0 P npHKpInjiemb jiBofiaot, npoaeBii 

mxaTHBX) G. ^BoSaaa iioABHHtiiaa paiwa MoacexTb BpamaxBca OKOJto ropa- 

BOHxajBHOH oca 0. CoeAarieHie axoa: ipainBi co mraTHBOMi. G ocymecxBJtaexca 
npH noMOina ^syxTb nap-B eecBMa KopoxKax%, BsaaMHo nepneaaaKyjiapHBix'B, 
xoimaxTb CTaJiBEBixa, njiaoxaHOK-B. 

MejKAy AByMa Blxeaiwa pawBi AAA iiOM'femaeTca xaacejiaa wacca M, 
Koxopaa MOHcex'B nepeMlinaxBca hIckojibko BnpaBO hjh bjiIbo b-b npoptsi IJ. 

PaMa axa yAepacHBaexca ropaaoHxajiBHOM'B noxoacenia npa noMoma 
iipoiHofi, cxaJiBHot, cnapajiBHOH iipyjKHHBi F. npyatnaa axa noABtaeea b-b 
xaKate iia xoHKoi cxajiBHoa nMCxanKl; TaKoe-MecoeABHeHieaMlexca a Baasy. 
Hpa iioMoma BHHxa F a raiKH U mojkho riOAHaMaxB a onycKaxB Bepxida ko- 
iieaB iipyjKBHBi. BoKOBBie BHHXBi, NN — HUBepxy a — -Baasy, aaioxi 

BO3MOJKH0CTB nepeM'fcii];aTB Bepxaioio a hhjkhiok) xoaKH npaKptnjtema npyacHH&i 
BnpaBO HJia bjiIbo. 
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Ha 0 C 060 H CTofiK'i B ycTanoBJieHBi nocxoaHHbie MaranTti (ne noKaaaiiHBie 
Ha nepTeact); D M-feAnaa njiacTEHKa saTyxanm, a 8 cHCxeMa HHAyK^ioH- 
HBlXTb KaxyraeKT,, npOBOXOKH 0T% KOXOpBIXl, HAyTh BAOJlh BepXHBFO cpfea paMBI 
Kx> OCH EpaipeHia O, OH-fe coeAHHaioxca ex, HenoABHJKHBiMH saatHwaMH npa 
noMoraH tohkhxxj cepedpaHBix'B jihcxohkob'b. 

Bhhxbi Blf orpaHHHHBaiox'B pasmaxH npH5opa. B ecxB He6ojiBmoH nepe- 
ABHaiHOH rpyB-B na bhhxoboh iiap’fesK'fe, cjyacamiH ajih npHEeAenia Bcei paMBi 
bij ropHSOHxajiBeoe nojrosKeide. 

OcoSBie MHKpoMexpeHHBie bhhxbi CO uiKajiaMH h noniycaMH ^aioTB bo 3- 
MomHoexB ycxanaBJiHBaTB hojhocbi jviarHHxoB'B bx> xpeSyeMoe pasexonHie xpyr'B 
oxTb Apyra. 

OcoSbih nepe;i.BHatHOH rpysB, saKp'fcnjreHHBin BHHxoMTb Ha oco6omx> BepxH- 
KajEHOM-B exopasH-fe Ha paM-fe oKOJio OCH Bpaiaenia npH^opa (ne iioKasaii'B na 
HepxeHtt), ;^aex'B bosmojkhocxb npnaecxH n,eHxpx. xaHcecxH Bceft noABHHCHoi 
cHcxcMBi Ha o^Hy BBicoxy CB ocBH) Bpani;eHia. 3xo iieoSxoAHMO ajih xoro, hto6bi 
ropHSOHxajBHBM cM-femenia hohbbi, napajuiejiBHBifl OVj ne BBisBiBajiH 6bi otkjio- 
HCHia ceHCMorpa<E»a. 

BBiBeACMB xenepB AH<E»<®epeHii.iajiBHoe ypaBHeme ABHiKeHia npH6opa. 

BosBMeMOb axoro npaMoyrojiBHBm KoopAHHaxHBia och h O 0 (cm. 
xepx. 117). Haxajio KoopAHHaxx. O BOSBMeMX, na noBepxHocxH somih, a ocb 
^-OBx> HanpaBHMx. BepxHKajiBHo BBepx’B. OcB Bpamenifl npaGopa iiycxB dy^exx* 
BT. BX» paBCTOHHiH d OXX. O. 

BepxHKaJiBHaa npoaKHia cM’ifem.eHifl hohbbi nyexB 6yj!i.eTx> js, rAli z ecxB 
H-feKoxopaa ^ynimia BpeMCHH t'. 

(1) 

O^H npeAcxaBJiaexx> co6ok) jinuiio, npoxoAflmyjEo Hepeax* xoany Oj h 
i^eHxpx» xH®ecxH noi^BHJKHofl cHcxcMBi; npn pasHOB-feciH npHOopa JBT iiapai- 
JCJIBHa OCH Ox. 

A npeAcxaBj[Hexx> coSoio BepxHioio, a B unatHioH) xoxKy npHKp-i^njieHifl 
npyatHHBi. Ilpn hopmhjibhomx. nojrOHcemH npneopa JiHHia.4.BnapajiJiej[BHaocH O 0 . 
06o3HaxHMX> axy HopnajiBHyio AJiHHy npyaiHHBi xepesx. 

PascxoHHie xohkh B ao och Bpain;eeiH o6o3HaHHMx» aepesxj c : 

Oj B = c, 

a yrojix, BO^B Hepe 3 x. a. 

06o3HaHHBx> em,e pascxoHHia O^D h BB cooTB'fexcxBCHHO Hepe 3 x> a h 

dyACMXj HM'fcXB 

a==ccosa I 
^ = c sin a ) 


( 2 ) 



469 — 


HepT. 117 . 



hm cx. cjTi. irfeKOTopbin nocTOwenbi/i 

IIpeAnojioaKHM'L xeiiept, tio npHCop-L oxKJtoHeH'b oxTb cBoero HopMajiBnaro 
noiojKeHia paBHOB^cia na uiaJiBiH yrojii. 0, npnaeM’B mw (JjAeM'B COTraTb 0 no- 
jiOHiHTejMbiM'L, Kor/ta uenTpx> THHcecTH noAHHMaeTCfl. Tor^a Jinnia O^H iiepe- 
MicTHTca B'b , a KaKaa-HH6yAb macca w, HaxoAamaaca bi> paacToaiiiH r 
OTt ocH Bpamenia, nepeM'fecTHTca wbm^. Yrojii) HO.^m o5o3HaaHMTb ’aepes'b w, 
a noJHyio Maccy noABnaiHOH cncxeMbi Mepeat M. 

M — 'Sm. 

Haunt. npHeopx. npeAcxaBjruex-B co6oio hhuxo hhog, KaKx. xsepAoe xfeAO, 
0MifeH)EO,ee onpeA'feieuHyio ocb Bpameuiu, a noxoMy mm MOJKeMX. npHM’feunxb kb 
HGMy ocHOBuyio xeopeMy MexanuKu, no Koxopoa npousBeAeme nax. MOMeexa 
HuepaiH T^Jia K—'Smr^ iia yrjiOEoe ycKopeuie 0" paBHO MOMeuxy 3)? Bcixi. 



aMcTBytomHXTb OHJit no OTHomeniK) kx, och BpameHifl (cm. <5opMyjiy (4) § 1 
rjiaBBi V-oh). 

Kr = mi (3) 

Becb Bonpoc'B cbo^^htch, TaKHM-B oepasoMt, ktj onpeA'fcJiemio 0Ji. 
^■fefiCTByiOmTIMH CHJiaMH BEJIfllOTCa, BO-nepB£>IX1>, CHJra THBEteCTH, a, BO- 
BTopbixt, HaTaascHie npyaKHHbi. MoMeaTt nepBLixt cnjuj oSosHaaHM'B ae- 
pesTb SD?3 l} a BTopBixB aepesB 
Tor^a 

0» = aWi-+-a)?2. 

BbiancjiHM’B cnaaajia SWj. 

Cnjia, A'fencTByiomafl Ha Maccy m, dy^eT-b mg, PA'fe g ecTb ycKopeme CHJibi 
TamecTH. Caja axa HanpaBaena BepTHKaabHo euuaz. 

npo3Kn.ia 3T0H cnabi na HanpaBjeme, nepneaAHKyjiapHoe k-l njicay , 

npn oTKjroHeHHOMi) noaoacemn npaSopa, SyACTi. 

mg cos (co — 0), 


a cooTB-fexcTByiomm momcext. 


— mgr cos (to — 0). 

TaKHM-B o6pa30MB, 

30?^ = — g . cos (co — 0) 

— — g cos 0 . Smr cos co — g sin 0 . Smr sin co. 

OSosHaaHB-b pasexoanie pcExpa xaatecxH, Koxopbit, npn HopMajibHOMB 
nojioHteHiH npnSopa, JiexsHXB rA-fc-HHeyAb na JinniH O^H, ao och BpaipeHiH ne- 
pesB Tq, 6yAeMB HM-fcxb 

Swr cos CO = Mr^ ( 4 ) 

Cb ApyroH-ace cxopoHbi, no xeopeM-fe momohxobb, 

Smr sin to = 0, 

Gji-feAOBaxejibHo, orpaHHHHBaacb MajibiMH yrjiaMH oxKJiOHeHia 0, x.-e., npe- 
HeSperaa gjicHaMn nopaAKa 0^, CyACMB HM-fexb 

= — gMrQ 


( 5 ) 
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Bbitocjihm'b Tenept momcht'b iiaTEHceHiH npyatHHbi SOS^g. 

Ilpn HopMajiBHOH A-iHH'fe DpyHtHHbi (npH 0 = 0), nycTL CHJia HaTflatenia 
SyAex'b Cajia axa HanpaBJiena ott. B kic A. 

Kor;;a ;i,jiHHa npyacuHU CA'feJiaeTca pasnOH P, to hjctb cooTB'feTCTByioiii.ee 
HaTaaceHie Sy^ex-B P. 

MajiBix-B y^JratieHiH, bibi MoateMB, na ocHOBauia ochobhbix'b nojioaie- 
HiH xeopiH ynpyrocTH, nojioatHXB 

P~Po=?iL — L,), (6) 

TA'fe ^ ecTB H'feKOTopBift Koe‘B‘i>Hii;ieHT'B, saBHCfluUii OTX. ynpyrHXB cbohctbI) npy- 
HtHHBi. Ero, BT) cjiyqa^ HaAoSHOCxn, jierKO nojiyqnTB iipaMO bstb onBixa, 
HBCJL'fe/iya pacTaateiiie npyjKHiiBi boab BJiiaHieMx. paajmHBixTb pacxarHBaioni.iix'B 
ycHJiit H oiipeji;'fejiafl KaxeTOMexpoMB cooxBtxcxByH)iii.ifl y^JiHHeiiifl L — 
OnpeA^fejiHMX» xenepB iiOByio J^J^HHy npyrnuiiBi P. 

ripn noBopoxli npii5opa na yroxB 0, xoana B nepeM'fecxHxca: bb G, npn- 
aeMB AJinna 

Pa=cO. 


YrojiB BAG oGoaiiaanMB xepesB y. 

Tor^a H3B xpeyrojiBtiHKa P-4 <7 5yAeMB hm^b 


II 


P,> — P — c 0 cos a 
yP = c 0 sin a. 


HJiH, npHimMaH bo BiiHManie cooxnoraeiiifl (2 ) h npeiie^peraa nxcHawiH BBicnraxB 
nopnAKOBB, 

p^^ — P = aO (7) 


TaKHMB o(5pa30MB, Mbi SyACMB, corjacHO <i>opMyxfe (6), HM-fexh 

P=P^— PaO (9) 

Cnjia axa iianpaBJieHa otb G kb A. IIpo3Kn,iH F axoi chjibi na nanpas- 
jienie, nepneHAHKyxapHoe kb iixe^y O^G^ npeAcxaBHXCfl, kbkb to bhaho hsb 
nepxeaca 117, cji'feAyiomHMB oSpasoMB 


P=Pcos(a — 0 h-y), 
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a COOTB'feTCTByioni.iH MOMeHTI* 

3D^2 = -*- jP- cos(a — 0Hh-Y).c. 

OrpaHHTOBaflCb qjieHaMH nepearo iiopaAKa, CjAeMi. HRi-fexL 
0)^2 = Pc cosa-i- Pc sin a. (0 — -y), 

IIoACTaBJifla cioAa BBipaaceme y hbi. <E>opMyjii>i (8 ) h npHHHMaa bo bhh- 

Mame oSosHaneHia (2), nojiyaHMt 

5«,=p[«-.-A(i-A)e]. 

noACTaBHMTE> Tenepb cioAa saa^eHie P hb’b 4>opMyjibi (9). 

Tor^a 

= (P„ — PaO) [« -f- 7. ( 1 — Aj 0“ . 

OrpaenanBaacb ajenaMH nepsaro nopaAKa, SyAeM-b HM'fexb 

a)?2 = PoC* Po/i(l 0 — 0. 

Mbi aarajH, TaKHM-b ofipaaoM'b, OTA'feJii>HOBbipaateHiaMOMeHTOBi>3WjH30?2* 
CA-fcAOBaTeJibHO, AAa nojiaaro BpamaTCJibHaro MomeHTa 3)J Mbi CyAewcB 

HM^Tb 

SH = (P„ a — — {pa'i — P„ ft ( 1 _ 0. 

IIpH paBHOB'tciH npH^opa, KorAa 0 = 0, MOMearb HaTaateiiia npyacnubi 
ypaBHOB’fcmHBaex'b MOMeaTt chabi xaiKecTH. CA-fcAOBaxeAbao, 

P^a— gMr^ 

HAH 

(10) 

TaKaMb oSpasoMTb, 

a» = — p,ft(i— A )}0 (11) 

Bpaa^axeAbabig MOMeaTb -Di aaAO nonoAHHib eni;e aAeaoMb, saBHcanAaMb 
orb CHAbi HHepn,iH a oSycAaBAHBaeMbiMb ycKopeaieMb BepxHKaAbaaro ABaaKcaia 
noHBbi 
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Ecjih ABHateHie no'^iBbi iianpaBJieHO BepTHKaJitHO BBepxi> ct cooTB'feTCTBy- 
lom.HM'B ycKopeHieivn> to bt> mnuocumejihuoMb deumeum npnSopa no otho- 
uiOHiK) KTb mraTHBy, KOTopoe mbi h MoateMt toabko HaSjioAaTb, axo paBHo- 
CMBHO TOMy, KaKT.-6yATO kt> KaacAOH Macc'fe m 6BiJia-6Bi npHJioateHa cajia Hnep- 
r(,iH mz\ HanpaBJieHHaa BepxHKaJiBHO bhhb'b. SxacHJiaKaKTb-OBinpHSfaBJifleTcaK’E 
cnxfe TflaiecTH mg. 

Ha oceoBamn npcAtiAymaro (cm. i^opwyjibi (4) h (5)), uojiHbiH MOMenTx, 
axoH: CHJBi SyAOTB 

— 

npHCoeAHHHfl axy BejinnHiiy ktb panfee iiatAeaHOMy BbipajKOHiio mo- 
Meexa SW h noACxaBJiaH nojy«ieHHoe,xaKHM'bo6pa30MX), Bbipa^eHieBObocHOBHyio 
^.opMyjiy (3), HM'fexb 

XO" -I- { A ( 1 — 6 -H- . /' = 0 (12) 

Tekobo AH<&<i'epeimiajibHoe ypaBHceie ABHJKemfl BepxBKajbHaro cencMo- 
rpai'a. 

PasA'feJiHM'b ero xeriepb na K h BBeAeMX* cji-feAyiomiH oGosHaneHia: 


H 


K 2mr2 

:Wro“ Mr,, 


(13) 




_3_ 

K 



' K 



]L\ 


3x0 nGCJcfeAHee BbipasKenie mojkho erne xaRX ripeoGpasoBaxb. 

B[3X> «»OpMyJI'b (10) H (13) MbI 

^ — -1- 

K y a ‘MtqI aP 

CJI-fcAOBaTejIBHO, 

= 

rionojiHHB'b eme ABt4>4>epeHi];iaiBHoe ypaBHenie (12) ajieHOMXj, 3aBHCBin,HMx> 
oxx» MOMenxa chjix> saxyxaiiia, KOXopbiH mbi, kekt. h paubme, npHMeMX. npo- 
nopi^ionajiBUBiMTb yrjiOBOfi CKopocxn BpameHia npHCopa axo, npn uaiHum- 
HOMz aamyxaniuj cxporo HM'feexij m'£cto, h npHHflBX. ein,e bo BHEManie, axo mo- 
MGExx* 3THXX. CHAT. BccrAa oxpHE^axejibHbit, MBI MOHieMx. npHEOCTH AH«»*epeH- 
ii.iajibHoe ypaBHCHie ABBOKCHia aainero BepxHKaJiBHaro ceHCMorpa‘*»a kx> cji-feAy- 



474 


KmeH, aSB-feCTHOt, KaHOHHaeCKOH OOpM'fe: 

b" -I- 2eb' -i-n^ 9 -+- -y z' == 0 ..... (15) 

9x0 ypaBHeeie, no CBoet «i»opM'fe, Bnojinfe xoatAecTBeaHO ct. AH«»-^epeH- 
niajiBHLiM'i. ypaBHemeM-B ABnaceHia ropHBonxajfcHaro ceicMorpa<i>a hoa'b BJiia- 
eieRiTb topusoumaAbuuxz CM-fen^eHm nonBbi (cm. «3>opMyjiy (25) §*1 rjiaBbi V-ot). 

noaxoMy MBi MOHCCM-B HenocpeAcxBeHHO pacnpocxpannxB iia AanKBifi xan-B 
BepxHKaJibHaro ceacMorpaoa pasiaqaBie bbiboabi a <*>opMyjiBi, paacMOxp'feaHBie 
aaMB noApoSao bb naxoa, mecxoa a cgabmoh rjraeaxB aacxoflmaro aypca a koxo- 
pbie Kacaioxcfl coScxseHaaro ABaateHia apaSopa, onpeA'fejrenia ajicMeaxoBB abm- 
atenia no^Bbi, yBejraaeaia npaSopa, rajiBBaHOMexpaaecKoi peracxpania, onpe- 
Ai&JteHia nocxoHHHBixB T a ^ a np. 

Kb axoMy Boapocy mbi ae Sy^cMB, cji'feAOBaxejiBiio, ba^^cb Sojifee Boaspa- 
maxbca. 

ceacMOMexpaaecKaxB ai&JieH xaKJKe n.'fejiecooSpaBiio cxaBaxB axoxB 
BepxHKajiBHBiH ccHCMorpa^B aa rpaaany anepioAaaHocxa, x.-e. CA'feJiaTB z — n 
Bjia (jt,® — 0. 

Bb c&opMyj-fe (15) I npoACxaBJiaexB co6oio npaBeAenayio AJi^ny ceacMO- 
rpa<c>a. 

Sxy BejEHaBHy oaeaB jrerKO iioJryaaxB npaMO a.3B onBixa. 

3T0B 11,'fejia ocBoSoacAaioxB npyatany a iiOBopanaeaioxB secB npaSopB 
aa 90° xaKB, axo^Bi n;eHxpB xaacecxa npaxoAajica hoab ocbio Bpain,eHia, 
KOTopaa no npeasaeMy ocxaexca ropaaonxajiBHoa. PeryjapyioTB sax'feMB nojio- 
atenie neSoJiBnioro noABaateoro rpyaa okojio oca Bpani;eHia xaKB, axoSBi Bepxaia 
cp^fesB noABBacnoa paMn npa^opa 6 bijib-5bi BnoJiH'fe BepxaKaxeHB. 

ToxAa, BB HopMaJiBHOMB noioacenia npa^opa, nenxpB xaiaecxa dyAOXB 
naxoABXBca iia oahob BBicox-t cb ocbh) Bpanaenia. 

IlocJi'fe axoro, pasABanyBB MaraaxBi, onpeA'feJiaioxB, no paa-fee onacaimBiMB 
npicMaMB, co5cTBeHHBiB nepioATb KOJicSania npa^opa SesB saxyxaaia Tq bb 
onpoKBHyxoMB noJioaceHiH. TaKoa onpoKHayxBia npadopB npcAcxaBJiaexB coGoio 
HHXXO BHOe, KaKB npOCTOB, BepXBKaJIBHBlH, «3E>a3BaeCKia MaaTHBKB *, CJL'^AOBa- 
xeJIBHO, 

axH 

( 16 ) 

xaKB KaKB, no <j>opMyjii (13), 

-j 

^ wt;' 
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^0 onx-B nop-B mbi coBepmeHHo npeHeSperajiH Maccoio M.^ npyaiHHBi, 
KOTopaa TaKMKe H'fecKOJiBKO ygacTByeT-B b-b ABHHceHiH npnSopa. 

BcJi'feACTBie 3 Toro BejiHanea onpeA'feJteaHaH no <E>opMyji'fe ( 16 ), TpeSyoTB 
HeSoJiBmoH nonpasKH. 

06o3HaBiiB’B pa^iyc-B HHepn,iH nepes-B p, rA'fe (cm. <E>opMyjiy (13)) 

,2 __ E— ErE — It 

P M M M '''OJ 


He xpyAHO AOKasaxB, hto nCTHUHaa Bejinanea I BBipaanxca cji'feAyJom.HM'B o6pa 
aoMTb: 


l--nI^V^ El{E±. 

'' ^ 4 Tt 2 31 {2 To 3 p 2 j _ 


(17) 


Bij BHjiy MaJiocTH oTHomenia nonpaBKa axa coBepmenHO necyme- 
CTBCHHa. 

TaK-B, HaiipHM'lip'B, B-B nyJIKOBCKOM'B aKSCMnJIHp’fe TaKOrO BepTHKaJIBHarO 
ce:@iciviorpa<[>a HCTHimaa BejinaHHa I paana 377,6 a BejiHHHHa Ses-B no- 
npaBKH 378, 6 “/m- Pa3HH^a, thkhrib o6pa30MB, cocTaBiaeiB Bcero toibko 1“/„ 
noHTH iia 400 

BcJif>ACTBie BJiiaiiia MaccBi iipyatHHBi Mj_ n BeiHHHrm onpeAfeJifreMaa 
^opMyjiOH (14), xpedyeTB xaiuKe neGoJibiiiOH iioiipaBKH. 

HcTHiinaa BeJiHHHua GyAexB 



1 _ C 2 

3 p 2 * 'm j 


(18) 


H axa nonpaBKa xaKJKe coBepinenno necyni,ecxBeHHa, x'feMB Ooxl'.e, nxo 
HCTHHHaa BejiHHHiia onpeAl>Jiflexca BcerAa iipaMo h 3 x> nafijiioAemi iiaAB co 6 - 
cxBeiiHBiMTb iiepioAOMB K 0 Jre 5 aiiiH ceHCMorpa«i>a 503 ^ saxyxania T. 


n — 


2 it 

f 


(19) 


BonpocB-JKe o6b onpeA'feJieidH T h3x> HadJiioABiiiK mbi ynte pascMOxp-fejiH 
noApoOno paHbme. 

OcxaaoBHMCH xenepB n-fecKOJiBKO na <i»opMyji'fc (14). 

Mbi BHA'fexn paHBine, nro ceicMOMexpnnecKHXB n^ueH: bbixoaho hm'^xb 
ceftcMorpa«>x. cx> ajhhhbimx. codcxBeHHBiirB nepioAOMx* KOxetSaiiifi T, x.-e. bbi- 
roAHO yMenBfflaxB n. 

Bx. ceHCMorpa<E>-i5 oimcannaro ycxpoiicxBa oneiiB JiexKO CA^feJiaxB Ma- 


JIBIMT). 
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^opwyjia (14) earjiflAHO noKasbiBaeTii see SHaneHie npHKpifenJieHia hhhc- 
Hflro KOHii,a npyjKHHBi HHase aenxpa xaiKecTH noABnasHofi cncTeMti. 

OTpnpaTejibHaa cjiaraiomafl Bt 4>opMyji'fe (14) ^yAeTTb waKCHMyM’B, KorAa 

( Itf \ 'jn 

1 — MaKCHMyMi., T.-e. Kor^a h — ~. CjT'feAOBaxejiEHO, BbiroAHO, qxoCbi 
cpeAHHa npyacHHBi npHX0AHJiacb-6bi ua Bbicox-fe och Bpamema. 

/(jfl AajiBH4firaaro yMeEbinema y Hac-B eiii,e bx> pacnopaatemH kojih- 
aecxBO a. 

IIpH yMCHBineHiH a, nepBaa, nojioatHTejiBHaa, cjiaraK)ni,aa yiaeaBiiiaeTca, 
a BTopaa, OTpHnaTejiBHaa, yaeJiHaHBaexca. TeopexaaecKH pascyac^aa, mbi 
Morj[H-6Bi cA'feJiaxB n npoHSBOJiBHO MajrBiMX>, a, cxfcAOsaxejiBHO, T, npoasBOJiBHO 
6oJibinHM'B. Ho, aa npaKXHK'fe, aejiBBa hxth cjinraKOWB abjibko b'b btom'b aanpaB- 
jiBHin, TaKT> KaKTb, npn saaEHxejiBHBix'B BejinaHHax'B T, npH5op’i> cxanoBHxca 
oaeHB aeycxoSaHBBiM'B h jierKO nepeKHABiBaexca. T'isM'B ae Mea-fee AexKo nojiy- 
HHiB co6cxBeHHBiH oeploAx* KOJie6aHiH B'B 13 — 14 ceKyoA'B, npa coBepmeHHO 
AocxaxoBHOH ycxoa^HBOCTH DpnSopa, KaKOBOfi nepioAx. A-aa ceHCMOMexpaaecKHX'B 
H-fe-ieH aBJiaexca BnojiH'fe AOCxaxoEHBiM'B. 

TaKOH BepxHKajBHBiBl: ceHCMorpa4>'B, npn npEwfeHCHiH rajiBBaHOMexpaae- 
CKaro MexoAa perHcxpaaia, o5AaAaexx> 6ojrBmoio ayacxBHxeJiBHOCXBK). B'b Hja- 
KOBCKOwnb BKseMQJiap'fe, HanpnM'fep'B, BejinaHHa nepesoAHaro MHoatHxeja h aocth- 
raexB 235. 

TaKOH ceHCMorpa<&'B npoKpacHo nepoAaex'B Maji-feHuiia AexajiH BepxHKaAB- 
HBix-B CM-femeeifi noaBBi. 

Ho ocoScHHo a-feaBBia ycjiyrH oh'b 0Ka3BiBaeTx> npn onpoA'feJieHiH Tonnaro 
MOMOHxa Haaajia nepBofi oasBi seMAexpaceHia P (MOMeax'B BCxynAeaia iiepBBixx» 
npoAOJiBHBiXTb boah'b), ocoSeHHO npn yAaJieriHBix'B anHaeHxpaxB. 

Ha cooxB'fexcxByiomHX'B cefiCMorpaMMax'B momchtb P oSBiKHOseHHO 6 bI“ 
Baex'B p'fcsKO BBipaateH'B, b'b bha'^ BHesanaaro yKJOiienia iipnGopa orx> iiojio- 
ajeaia paBHOB'fecia, xorAa kbk'b na cencMorpaiviMax'B oxTb ropHsoaxajiBHaro lua- 
axHHKa cooxB’fexcxByioiii.aH 4>a3a qacxo SbiBaex'B oaeaB aeoxaexjiHBa, 

Bx> noacHOHie BBiniecKaaaHnaro, na cxfeAyioni.eM'B aepxeac'fe 118 npHse- 
AOHBi KoniH sanHCH aaaaAa AByxx> seMJiexpaceHiii, KaK'B BepxHKajiBHBiM'B cohcmo- 
rpa«f>OM'B Z, xaKx. h ropnsonxajiBHBiMx, ceHCMorpa«>OM'B AJia cocxaBAaiomefi N — S. 

B'B iviaKCHMajiBHOH <E>a3'i^ seMAexpaceaia xaKoft BopxHKajiBHBiH ceficMorpa<i>'i> 
AaexB xaKHce oechb HHxepecHBia h saM'iaaxejiBHO oxxexjiHBBia sanacH, KaKx> to 
bhaho h3x> CA-fcAyiODAaro aepxeaca 119, XA-fe npHBeAeaa ez uamy^aA^uyw eeAu- 
Huuy KoniR cencMorpaMMBi, nojiyieaHon bx> HyjiKOB'fe bo Bpeiaa oahoxo KypHAB- 
CKaro aeMjexpaceHia. 

HnacHia KpnBBia npeACxaBAatox'B coSoio npoAOAHceHie bgpxhhx'b; nepe- 
PBIBBI KpHBOH COOTB'fcxCXByiOX'B MHHyXHBlM'B MapKaM-B. 
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OcoSeiiHO HHTepecHa Ta ’^acTE. ceHCMorpaMMbi, Koxopaa cooTsfecTByexTb 
MaKCHMaJibHofi «>a3'fe seMJiexpflceHifl. HecMoxpa na to, hxo 3nHii.eHTpT. axoro 
seMJiexpflceHiH Haxoji,HJicfl, npHM'fepno, B-h pascxoaum 7500 KMOMexpoB'b, bt. 
riyjiKOBl^ noJiy^HJiHCb BecbMa 5ojibmie pasMaxn npii^opa, ^xo HarjiaAHO CBirji.'fe- 
TCJibCTByeTT. o ero bmcokoh cxeneen ’^yBCXBHxejibHOCTH. 


05pa6oTKa HOBifeHraHX'b IlyjiKOBCKHX'b Ha6jiK)AeHiii, nojiy'ieiiHbix'b ci. xa- 
KHMx> BepxHKajibHbiMTb ceHCMorpa«s>oiynb h cb AByMa anepioAH'^ecKHMH ropiiaoH- 
xajibebiMH MaflTHHKaMH paH-fee onncanHaro ycxpoficTBa, noKasaJia, hxo, b-b Max- 
CHMajibHOH «>a3'fe aeMJieTpflcenia, OTiiomeme MaxcHMajibHOH aMnjiHxyABi BepxH- 
KajibHo:S cocTaBjiflK)m.efi ABHJKenia no'iBbi kb cooTBivrcTByiomeiT BOJiHHHfft 
no/iHou ropHBOHxajibiiOH cocxaBJiaiomeM li 


'm ’ 


m 


h 


"'M 

m 


, Meiibme paeije BbiBCAen- 
HOH H3B Teopin Rayloigli’a TeopexHHecKOH BeJiH^HUbi 1,47, bb npeAnojiojKeHiiT, 
igiTO Koe‘i>#HpieHTB nonepennaro cavaxm Poisson’a paBeiiB (cm. rjiaBy II § 2 
<&opMyjia (100)) 




Is 

Vi 


1,47, 


HaiiSojibmaa BOJinnHea ii 0 Jiy»ienHaaii 3 x> Ha 6 jiioAeHifl, paBHaexca Bcero 

TOJbKO 1,28, HO aacTO SbiBaexB siiaxHxejibHO MeHbine. npH^HHaaxoroaBJie- 
Hia Kpoexca dbixb MoaEtexB bb tomb, hxo BepTHKaJibiibia KOJic6aHifi noaBbi fiojlse 
6bicTpo saxyxaioTB cb paacxoHiiieMB, *rfeMB ropusoHxaJibnbiH. Ilo MH'tHiio 
Wiecliert’a, 3 to iiecorjiacie mokotb 6biTb oGBJicHeno oxHacTR h t^mb, hto, 
nrpoM'fe oSbiHObiXB HOBepxHoexHbiXB BOJiHB Raylcigli’a, cymecxByioTB eiii;e m 
H ucmo non^mmm noBepxHOCxHbia bojikbi, ne H»rl5K>in,ifl cooxB-fexcTByiomeit 
BepxniKajrbfiot cocxaBJifliGmet. 



PjiaBa IX. 

Hscji-fe^iiOBaHie naKjioHOBi. 

BonpocT. 061) BSCJii^AOBaHiH EaMOHOBi) noEBbi npH AaabHHXi) soMJieTpflce- 
HiBxi. He 66^1. eme ao chxI) nopi) npaKTHnecKH yAOBieTBopHTejiBHbmi) o 6 pa- 
30MT) pasp^meHi). 

Bi» TJtaB'fe IV ynoMHHaiocb o6i. oco6om1) npH6opI, nocTpoenHOiai) Schlii- 
ter’oMii, H HasBaHHbiH hmi. uAmotpa^oMZj kotoplih 6biJii» caeuiaibHO npeAHa- 
seaHeni) HacitAOBaBia naKJioHOBi). Ho cymecTBy j^-fejia, KJiHHorpa<&i) npea- 
CTaBJifleTb eo6oio hhbto HHoe, KaKi) oco6bie B'fecbi, rA'fe y kohi^obT) KopoMbicia 
cocpeaoTOBeHbi ABi TflJKeibm Maccbi h y KOTOpbixii pascioaHie n,eHTpa th- 
atecTH AO ocH Bparaenifl oieHb Maio. TaKaa CHCTena npeACTaBjaeTi) co6ok), 
Bl. CymHOCTH, npOCTOfi BepTHKajIbHblS MaaTHHKl) Cl) OHeib AJIHHHblMl) C06CTBeH- 
HbiMi) nepioAOMB K0Jie6aHit T. 

PncyHOKi) xaKoro KJiHHorpa'i'a, CHa 6 HteHHaro ajieKTpoMaroHTHbiMi) saxy- 
xameMi) h npHcnoco 6 jieHHaro ajih raibBaeoMexpHiecKOH perncxpaBm, npeA- 
cxaBieHi) Ha cjitAyiomeMi) Hepieal 120. 

Ecj!ra-6bi Tq 6biJio pasHO nyxio, a, cjitoBaTejibHO, T=oo, to KJiHHorpa^i> 
HaxoAiiJicfl-6bi wb 6e3pa3JiHTH0Mi. paBHOBlcin, h xorAa, npn HaMoni noHBbi, 
KopoMbicxo, npH oTcyxcTBin BcaKaro xpeHia bi* ynopnot npHSMi, coxpaHHJio-6bi 
CBoe HOJioffieHie wh npocxpaHCTB-fe, h oxHOcnxejibHbiH naMOHi) KopoMbicjia Aajii)-6bi 
laMi) TOTiaci) cooTBlxcTByiomyK) BejiHiHHy HaMOHa noiBbi 

Ho, Bi> BHAy HpesBbiiaHHOH MaxocTH yrxoBi) 4', xaKOH npHdopi) 6biJii) 6bi 
OHeHb HeTyBCTBHxejieHi). Bi) BHAy 3Toro, Schluter npHA'fexajii) ki. KOHciy Kopo- 
Mbicjia oco6biH yBeJiHiHTejibHbm npH6opi); Ha IlyiKOBCKot-ate cxaHE^in kx kah- 
Horpa^y 6biAa npHcnoco6AeHa raibBaHOMexpHnecKaa perncTpariiia. 

OAHaKO, Ha npaKTHKt, HeAbaa ocxaBAHXb npH6opx bx 6e3pa3AHHH0MX co- 
exoHHin paBHOBlcia h A^i^-naib paBHbiMx HyAio, xaKx KaKx bx xaKOMx CAyia'fe 




— 479 — 


KJiHHorpa<i>'i> SyAeTTb cjiHmKOM’L neycTofi'iHB'i. h noABepmeH-B BJiiaHiio pasHbix'b 
CJiyyaHHbixi* npHHHH'b h xerKO moxcbt^ onpoKHHyTLCH. CJI'fe;^OBaTeJIE>HO, neo^xo- 

OTMO CHa^AHTB npHSopTb HefiOJIbmHM’B BOSCTaHOBJIflIOIIl.HM'L MOMeHTOMTb, T.-e. BO- 
M-feOTHTB UeHTp-B TBateCTH H'feCKOJILKO HHHte OCH Bpain,eHia HJIH npHS’ferHyTB KTb 
coA^HCTBiio BecLMa CJia6biXTb npyjKHH'i.. Ho, ecjin neHTpTb THHKecTH naxoAHTca 
HHHte OCH Bpameflifl, to ea 

TaKOH KJIHHOrpa^T* CyAyTT. ’lepx. 121. 


BJliflTB H ropHBOHTaJIBHBia 

CM-femeHiH noHBBi, napaji- 
JiejiBHBia KopoMBicjiy, a no- 
TOMy TaKOH: KJIHHOrpa<E»'B ho 
S yACTij BT. cocToaeiH pera- 
CTpnpOBaTB OAHH HaKXOHBl 
BT} THCTOM'B BHA'fe- 

FjiaBHBm HCAOCTaTOK-B 
KJiHHorpa<t»a saKJiEOTaexcfl b-b 
ero HpeBBBiHa^HO MajiOH nyB- 
CTBHTeJIBHOCTH. 

H, A'fencTBHTejiBHO, ira- 
6j[ioAOHifl iiaA'B HaKionaMH, 
npOHBBeAeHHBIfl c-b kjihho- 
rpa‘*«OM'B, KaK-B bb Gottin- 
gen’^fe, TaKB h bb Hy^KOB-fe, 
poBHO HHTero He ABJiH, a no- 
TOMy BB HacTOHmee apeMa 
npaSopB axoTB coBepraenno 
ocxaBJieHB. 

/t,pyroH, oaeHB ocxpo- 
yMHbiii H npocxOH npndopB, 
xopomo pearnpyiomiH Ha h 3- 
M-feHenifl iiaKjioiiOBB hohbbi, 
6bijib npeAxoatenB aurjEiH- 
CKHMH yaenBiMH Davison’- 
OMB H Sir H. Darwin’oMB. 



ycxpoicxBO ero bhaho h 3 b cji'^Ayioniaro cxeMaxHaecKaro HepxeiKa 121. 
TaatejiaH Macca Jf, CBHsaHHaa cb nepeKJiaAHHOH AB, noAB'femeiia Ha AByxB 
BepXHKaJIBHBlXB HHTHXB AG H BD HeOAHHaKOBOH AJIHHBi; KOHIlbl HHXefi (7 H D 
HeH 3 M'feHHO CBHSaHBI CO IHXaTHBOMB UpH^^Opa. ‘ 

06 o 3 HaHHMB AJiHHy HepBOH HHTH HeposB a, SL BTopOH HepesB b, HpHHeMB a>b. 
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PascTOJJHie Meat^y hhthmh BesA'fe o^HHaKOBO h paBHO S. 

BoBBtimenie TO^eK-B A m B naA^ ypoBHeM-i, seMJiH nycTt eyAeT-B d. 

DpH paBHOB'feciH npHSopa, hhth AG h BB aojihchm naxOAHTtcfl bb oahoh 
H Toi-Hie haockocth:, xaKB KaKB bb AansoMB noAoaKemH y axoro npH5opa ne 
6yAexB HHKaKoro KpyxBinaro MOMenxa. 

npeAnoAoatHMB xenepB, hxo noBepxHocxB seMJiH 
HaKAOHHjacB oKOJio ocB Oy Ha BecBMa MaABin 
yrojiB 4'- 

Ecah cMOxp'fexB na npnSopB CBepxy (cm. nep- 
xeJKB 122), xo, npH HopMaABHOMB nojroBKeHin npH- 
6opa, BepxHifl xohkh npHKp'fenAeeia hhtch Sy^yxB 
npOBKXHpOBaXBCfl BB G H D, a, npH HaKAOH'fe 4*? 
Gj, a xoHKa D bb J)j, dphhcmb 

GG^ = {a-ir-d)^ 

BD^ = ih-*-d)^. 

Hpn HO BOMB nOAOBKCHiH paBHOB-feciH npHSopa, HHXH AOAJKHBI HaXOAHTBCH 
OnaXB BB OAHOH HAOCKOCXH, a nOXOMy BCfl CHCXOMa HO XOABKO nOAaC TCfl IieMHOrO 
BB cxopony, ho h noee^nemca Ha mhabih yroAB C^B^F==^. 

Hbb xpeyroABHHKa G^B^F HM-fcoMB 



HOj xaKB KaKB 


Hepr, 122. 



xoHKa G nepeM'icxnxcH bb 


H 


G^F=GG^ — BB^=={a--h)^, 

xo MBI HOAyHHMB OKOHHaxeABHO 

8 = ^-'}' (I) 

«i>opMyAa (1) noKasBiBaexB, hxo, ccah a — & boahko, a S mhao, xo xaKofi 
npHSopB MOffiOTB o^AaAaxB SoABmoio HyBcxBHxeABHocxBio BB CMBicA'fe peacHpo- 
Banifl Ha HSM-feHeHie naKAOHOBB. 

yroAB noBopoxa 6 mojkho perHcxpnpoBaxB onxHHCCKHMB chocoSomb, npn- 
Kp^HEBB OKOAO cepeAHHbi HepeKAaAHHBi AB Bi, F (cm. Hepx. 121 ) HeSoAbmoe 
sepKaABHe, npnqeMB npeA'^ABHan xohhocxi, OHpeA'feAeHiH yrAa 0 cocxaBAaexB, 
KaKB Mbi BHA'feAH paHbme, ecAH HOMileTnxb perHcxpBPHbiH bhab bb pascxoaniH 
4 -xb MexpoBB oxB sepKaAbHa, okoao 2 %"* 
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nonpo6yeM'B Tenept o^'feHHTE., ^to TaKoi npHSopi* mom&rh aaTt. 
npeAnojioaKHM'b, ^to a ==== 473 MexpaMi., a & = ^ MeTpa; 8 BOSEMeMi. 
paSHBIM-B 2“/„. 

Tor^a 

±1^ — ^9P9p JE === 2000 

H 

0 = 20004;. 

Upea'feJiBHaa totooctb onpeA^jieniH yrjia 4" cocTaejiaeTB, TaKHivnb o6pa- 

30Mi>, npHMfepno, 0 , 0012 ". 

3to KaKT* paai* Ta-axe npeA'feJibHaH to’shoctb, KOTopan, kak'b mw 
B t KOHpfe § 2 rjaBBi VII, MOHceTi> 6 wte AOCTHniyTa ropHSOHTajibiiwMTb MaaT- 
HBKOM'B, y KOToparo npHBeAeiiiiaa A^iaHa ? = 1 18 h co5cTBeHHE)m nepioAT* 
KOje^aHui T = 3 1 cck. 

Mbi biiahm'b, TaKHMT* o^pasoMi*, axo npnSop'B Davison’ a aBAnexca 
CTOAb ate HyBCTBHTeJtbHMMx. npHSopoMx* AJia perncTpaniH HaKAOiiOBX), KaKTb h 
oCbiKHOBeHHbiH ropHSowxaAbHbiH MaaxHHKx, HO onx., T'feMTb ne Meirfee, xaKKte 
KaKTi H ropnaoiiTaAbUbiH MaaTHHKx>, coBepmeimo ne npHroAOHi* AJia h3Cx6ao- 
Baflia HaitAOHOB'B eo ejpoMfi omda^ennux^ acM/iempHcemH. 

IIpHHHHa 3 Toro Kpoexcfl Bii TOMB, HTO iia iipHfiopB Davison’a, kakb h 
na ropHSOHxaAbiibii MaaxHHKB, bb CHJiE!rI.Hmeii Mlipfe BAiaioxB I’opHSOHxaAbHbia 
CMlimeHia iiohbm, 

JX-ifeScTBHTexbHO, HOAX* BAiameMX> cM'feinieiiit, iipH5opx> Davison’ a pacKa- 
HHBaeTca m noAoSie npocxoro BcpTHKaAbnaro MaaTiraKa, a bchkoc xanoe abb- 
ntenie, dAaroAapa neoAneaKOBot AJiHH'fe HHxet, HensCIntHO conpoBOHtAaexca 
^paw^euieuz npH<5opa, xaitB axo h4i.tb HHKaKoS bosmo^hocxh, kbkb h npir 

rOpHSOHXaJIbHOMB MaaXIIHK'fe, OXA'feAHTb CM-feineilia OXB IiaKAOHOBB. 

OSmaa xeopia ABmiteiiia iipnOopa Davison’ a cb 6H4>HAapnBiMB noABt- 
eoMB npn imxnxB iieoAHHaKOBOH ajihhei aoboamio cAosKHaa, ho oiia npeAcxaBiHexB 
C060K) MHoro AioCoHbixnbixB ocoCeHHOCTet. 3 xa xeopia MAOBxena noApofiHO bb 
0C060H cxaxBfe «Dber die Methoden zur Beobachtnng von Neigungswellen », 
noMf>m,eHHOft bb HsB'fecxiaxB IIocToaoHofi IleaxpaASHot CetcMHxecKoi KoMHCcia, 
T. 11, BbinycKB 2. 

< TliMB ne MeHi>e npH^opB Davison’ a MorB-6bi cb ycnfeoMB CAy- 
3KHTb aah HSCAbAOBania naKAonoBB iiohbm npn dpaAHceicMHHecKHXB aBAeidaxB, 
naiip., npn HsyneniH AO<*»opMaa.iii scmah hoab sAiaeieMB Ajxmo-coAneHaaro npH- 
xaAKeiiiaj xaKB kakb bb sxomb cAyna'fe CX) ^BicxpsiMH cM'feni;euiaMH noHBbi 6oA4e 
^CHHiaTBcn He npHxoAHXca. ■ 


81 
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05pa^H3icH Tenept K-B ropH30HTajii>HOMy MaflTHHKy. 

Bij § 1 rjraBfei V-ot MBi BbiBOJiH ypaBHeeie ( 24 )j npe;i.CTaBJaK)iii;ee C06010 
AH^<&epeeii,iajiBHoe ypaBHCHie ABnatema ropHSOHTajiBHaro MaaTHHKa noATb cgbo- 
KynHBiMi. BJiianieMT) CM’fein.eniH h naKJionoB'B. 

0"_i_ 2e.d' 0 -+- — ^(^) = 0 (2) 

3to ypaBHeeie noKasBiBaeTB, aTo yroj'B OTKJtoHeHia MaaTHHKa 0 3aBHCHTT> 
BcerAa OTh KOMCHHauia bbjihhhh'b x" — g'\>, h axo cb o;^QIIMI> TaKHM-B MaaTHH- 

KOMB HHKOHM'B OSpaBOM-B HeJIBSa OTA'fejiaTB CM'fein.eaiH OTB HEKJIOHOB’B. ECJIH MBI, 

OAHaKo, aaiDJiH BOSMoataBiM'B iipHM'feaHTB ropHSOHxajiBHBiH MaaxHHKX) KX> aayae- 
aiio dfl'fem.enin noaBBi npa seMjiexpaceoiax'B, xo 3xo oSycJiaBJHBaJiocB acKJiioaH- 
xejiBBo x'feM'B oScxoaxejiBCXBOMBj axo, npH abjibhhx'b BeMJiexpaceHiaxTb, bx> BHAy 
COJIBinOH AJIBHBI BOJIBBI \ nOBepXHOCXHBIXB CBBCMHaeCKHXXj BOJHB, HaKJTOHBI 
xaKTb luajiBi, axo ajeHOMij^^* Moacao, bb SojiBniHecxB'fe cjiyaaeBB, npeaeGpeaB 
bb cpaBHeaiH cx> x". 

Hama- ate aa^aaa saKjnoaaexca, oAnaKo, HMeano bb tomb, axoSBi nojiy- 
anxB yrojiB KaKB ^yHKniid BpeMean f. Cb oahhmb ropHBOHxajTBHBiMB Maax- 
HHKOMB 3XOrO, OAHaKO, HBKOHMB 05pa30MB AOCTHrHyXB HeJIBSH, XaKB KaKB CM'fe- 
meflia noaBBi SjAyxB Bcer^a MacKapoearB Biiaaie naKJiOHOBB. SpaAHcelrc- 
MHaecKHXB aBJieaiH, KorAa £c" = 0, xaKot ropHBOHxajiBHBig MaaxHHKB aBxaexcH 
BnojH^ noAxoAam,HMB npa^opoMB AJia HSM-fepeHia yrjioBB 4^; ho aacB xenepB 
cneniaJBHO HnxepecyexB BonpocB o6b onpeA'feJieHiH 4 ^ np^ niaxuceiicMuuectcux'^ 
aBjieeiaxB, x.-^e. npa seMaexpaceaiaxB. 

MoatHO, oAHaKO, BOCiiojiBsoBaTBca ropHBoexaJiBHBiMH MaaxuHKaMH 

H ocymecxBHTB xaKOH npaSopB, KoxopBia 6yAexB perncxpHpoBaxB HaKAOHBi btb 
aHCTOMB BHA'fe, T.-c. GoeepwenHO uesaeucuMO otb KaKHXB-AH^o axo 

HH KjiBH 0 rpa« 50 MB, HE npafiopoMB Davison’a, cOBepmeano HeAOCTiiatHMO. 

PascMoxpHMB xenepB xeopiEo axoro cnocoSa. 

BoBBMeMB ABa coeepmenuo oduuanoetixz ropHBOHxajrtHBiXB MaaxHHKa cb 
cHJTBHBiMB saxyxaHieMB H CB rajiBBaaoMexpHaecKOH perncxpaniefi, ycxaHOBaen- 
HBixB Ha xoTB-ate nepioAB T, 

nocxoaHBBia 3 thxb MaaxHHKOBB, T.-e. n, fx® HJiH £, Z H A: nycTB SyAyxB 
paBHBi MeacAy C06010. 

Oahhb MaaxHHKB noM'fecTHMB y noBepxHocTH seMJiH, a ApyroH oaAB hhmb,. 
npaaewB BepxHKajiBHoe paBeroaiiie MeacAy cooxB'fexcxByiomHMH xoaKaMH oSohxb 
M aaXHHKOBB DyCTB SyAOXB paBHO s. 

ToPAa, ecjiH ropnaoHxajiBHoe cM-fememe onpeA'feAeHHot xoaKnmxaxHBa nep- 
Baro MaaxHHKa ecxB x, to, npn HajHiain nojiOHCHxejiBHaro HaK.iiOHa bohbbi 4^^ 
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COOTB'feTCTByiOIII.ei TOHKH lllTaTHBa BTOpOrO MaflTHHKa SyAeTTi OH0BHAHO 

a: -I- s^|j. , 


O^osiiaqHMTb yrojit oTKJtoneHiii nepearo MaaxHHKa repeat dj , a BToporo 
aepes'L Og. 

Tor^a Oj h Og AOJijkhbi cooTB^fexcTBeHno y^OBJieTBopflTb cji’^Ayioiii.HM'B AsyMt 
AH<&'»epeHii;iajii>HbiM'b ypaBHeniaMi.: • 


0/' -+- 2£0/ -t- 01 -f (»" — s-l-) = 0 


0^" _i_ -t- Oj 


Y (x" -h- — ^^|>) = 0. 


BbiHHTaa 
Hepeai) 0, 

ey^eMT. BM'feTb 


nepBoe ypaenenie h 31> Bxoporo h o6o3Haaaa pasHOCTb Gg — 

Gg-G,= 0, (3) 

0" -4- 2£0' -1- n® e -1- -f f ' = 0 (4) 


IlpeAnoJioJKHMTb xenepB, axo KaJKAwS xaKOH MaaxHHKx. coeAHnetix, ci> 
oduuMz u mrhMz-ofce rajiBBaiioMexpoMX., iiocxaBJieHHBiM'B na rpaHHii,y anepioAna- 
HOCXH (ej = %)• YrojiXj oxKJiOHeHia raJiBBanoiviexpa noAx> BJiiameMX) ABH^Kenia 
iiepBaro MaaxHHKa oC^oanaaHM'B aepea'B cp^; cooxB'fexcxByiomaa-Hte BejinaHHa AJia 


Bxoporo MaaxHHKa nycxB fiyAexi. <P2. 

ToxAa 

-t- ^Gj^ == 0 (5) 

H 

cp2"-l-2»^i<p/-l- V?2-»-^®2'=0 (6) 


CoBAaHHMTj xenepB iipoBOAa oxx> MaaxHHKOB'B cb raABBaaoMexpoMx* TaKHiWB 
oSpasoMB, axodiBi HHAyKn,ioHHBie xokh, npoxoAamie aepcsB iioABHatayio o6MOXKy 
raABBaaoMexpa, iiiah-Sbi bb npoxuBonojiWKHBix'B aanpaBJieHiaxB. 

ToFAa TO, axo mbi SyAOMB aenocpeACXBeHHO aaSjioAaTB, SyAexB paaaocTB 
yrjiOBB cpg H cpj,, x,-e, 

BBi’^Hxaa ypaBHOHie (5) hsb ypaBaeiiia (6), h npHUHMaa bo BimiviaHic 
o6o3HaaeHie (3), SyAOMB hm^xb 

—I— 2}^^ ~+" ^ ~t~~ ^G • — - 0 


31 * 


(7) 
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^opMyjibi (7) H (4) noKasMsaioT’Bj qxo HSM-fepaeMtie yrjiEi OTKJioHeHifl 
rajibBanoMeTpa <p coBepmeHno He aaBHcaTii oti> CM-^meHia hohebi x, a o5ycj[aB- 
JIHBaiOTCfl HCKJHOHHTeJIBHO TOJIBKO BJTlflHieM'B HaKJrOHOBt t);. 

TaKOH deouHoU manmnum ;^aeT'L, TaKHMij oCpasoMii, nojinyio bobmojkhocte 
HsyqaTB HaKJioebi hohebi ez nucmoMZ eudm npn xaxHcetcMHqecKHX'B HBjreHiHXTb. 

ypaBHeHifl (4) h (7) hm'Siot'b coeepmeuno moniz-o/ce eudz, KaK'B rf, koto- 
pBiMH MBi nojiBBOBajiHCB ;i;jra jiBCJi'feAOBaHiH roppiBOHTajiBHBix'B CM'femeniH ho^bbi, 
npH npHM’feHeHiH rajrBBanoMeTpHqecKaro Mexojua perncxpaitiH, cxi tgh JinniB pas- 
HHaen, qxo xenepB, BM'fecxo x", exoahti, s.];" (cm. ypaBeenie (25) § 1 rjiasBi V 
H ypaBHeme (32) § 3 rjiaBBi VI, eme ej — n^). 

Mbi mo^gm’b, cji'fcAOBaxejBHO, npHMi&HnxB kx. axoMy cJiynaio Bc-fe panifee 
BBIBeAeHHBIH <E>opMyjrBi. 

IlpeAnojiOHKHM'B xenepB, qxo yroxx, 4* yAOBJieTBopHex’B saKony rapMOHHqe- 
CKHXTb KOjreGaHit 

4' = ^mSm(i?J^-»-5), (8) 

( 9 ) 

ecTB nepioA'B cooxB-ticxEyiomefi ceficMnqecKOH bojhbi. 

npeAnojroatHM-B ^ajcfee, ajib npocxoxBi, qxo coScxBeHHBiii nepioA-B ivianx- 
HHEOBB T xoqHo ycxaHOBjeHTB Ha nepioAB rajorBEanoMexpa Tj, h qxo o5a Maex- 
HHKa ToqHO nocxaBAGHBi Ha rpaHHHy anepioAHqnocxH (jx® = 0). 

TorAa, o5o3Haqaa qepesB MaKCHMajiBHyio aMOAHxyAy CHHycoHABi, 3 a- 
HEcaHHon rajiBBaHOMexpoMB na perncxpEpnoMB Baji'fe, a qepe3x> u oxHOiiie- 

Hie SyAeMB, corjacHO <i>opMyAa!\iB (46) h (47) § 3 rjiasBi VI, HM-fexE 

= ( 10 ) 

oxKyAa JierKO HaEAexcH ncKOMaa BejinqHHa 

IlepioAB-Hte HenocpeACXBeHHo CHHMaexcH cb ceHCMorpaMMBi. 

nocMoxpHMB-Hce xcnepB, qxo xaKOE abohhoh MaaxuEKB mobkgxb AaxB, 
HHaqe roBopa, KaKB BejEKa ero qyBcxBnxejiBHocxB. 

H3b ^opMyjBi (10) HaxoAHMB, saM'^HEH qepesB uTi^ qxo 

= ( 11 ) 

MaKCHMajiBHoe SHaqenie KaKB mbi BEA'fejiH paHBme bb § 4 

TAaBBi VI, paBHo 0,825. 
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UpHMeM'I. 4*^ 'JpeSBLigaHHO MaJ[blM'3b, a HMeHHO 

•■I-; =0,01" 

njiH 

'^m 0,01 . sin 1 —“ 206000 

npHMeM't Aa-i'fee 

s=: 10 Mexp. = 10000 “/„ 


S:= 300 


4000 % 


1 = 100 “4 
H 

T= 30 ceK. 

TorAa 


2^„,= 10000 • 


S00.4000 

ir.lOO 


30.0,325 


0,01 

206000 


= 18,1 “ 4 - 


C^HTaa npex'feJiMyio to»ihocti> oiipeA'feJieuifl 2/^ 0,1 “/mj mbi BHAaMTE*, 

HTO npeA'fe-afcHaH to^hoctb bx. oiipeA'feJieHiH yrJia x.-e. Sy^exTb 

Av^== 0,000055", 

T.-e. S 5 MUJiMouuhixz ceuyndu dyiu, 

Mbi BSflJiH BA'fecb jiJifl BbixHCJieiiiJi A'j^ MUKCHMajibHoe BEaxeiiie <c*yHKU,iH 
noiiaTiio, XTO, iipH apyraxTb siiaxeuiflxx, u — -^, jBejiHxeHie ripH^opa 
SyAexTE. Meobine, no, bo bcbkom'b cjyxali, xaKOii ABoJinoi MaaxoHKX* oSjaAaexx. 
BBOJiH'li ja,ocxaxoxHot xyBCXBBxejibirocxbio ajih Hscjt'feAOBaHia HaKX0H0BX> iioxbbi 
npn AaJibimxTb seMJtexpacemaxxj. 

SxoTx. npH6opx> He 6biJix> HH pasy eme HcnbixaHX> iia iipaKXHK'fe npn ce:Bc- 
MHHecKHxx. HadJHCACHiaxTb, HO, npH xa6opaxopHbixx> Hcnbixaniax'b Cb noABHJK- 
HOH iiJiax<E»opMOH, onx> mjixj bx> BbTcmefi cxencHH CxaronpiaxHbie peayjtbxaxbi. 

rijiaTOOpMt axot, npeACxaBJifliomeH co6oio KaKX> 6bi iiOBcpxHOCXb aewJiH, 
MOJKHO SbiJio AaBaxb, npn noMOin,H oco6bixx> aKCu;eHxpHHecKHXX> BaxoBb, phtmh- 
qecKia ropHSOHxajibiibiH cMl^meHifl h OAHOBpeMeiiiro naKXOHbi. BarScxo ropHsoii- 
XaJbHblXb MaHXHHKOBb, 5bIJIH BSflXbl ABB TO’HHO yperyjIBtpOBaHHblXX. (paBetlCXBO 
paSJIHHHblXb nOCTOHHHblXb), BepXHKa,HbHblX'b MaHTHHKa, DOAB'fellieHHbie Ha cxaj[b“ 
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HBixii njiacTHHKax'B n't o;i;aoH H TOB-Hse paMt, : oji.HHT> HaAi. ApyrnMiiV h.' hm'£b- 
mie, cji'^AOBaTeJibHO, onpeji'fejieHHy^K) hjiockoctb KOJic^aHii. 

Cji'feAyiomiH pHcynoK'fc 123 'npeACTaBjaeTij co6ok) TaKofi abohhoh BepTH- 
KajibHbm MaflTHHK'b, ycTaeoBJieHHbm na noABHJKHoi njiaT<t'opM'fe. 

BHHsy BBAHbi aaeKTpoMarHHTbi aJifl MftrHHTHaro saTyxania h rajibsaHOMe- 
TpHaecKOH peracTpaniH HH^KHaro MaaxHHKa. 

3jieKTpoMarHHTbi }i,Jin. Bepxnaro MaaTHHKa noM'feipajiHCb ea ocoSom'b a©- 
peBflHHOM’b noMOCT'fe, ycTaHOBjreHHQM'b’ Ha ,Tofi-H^e nj[aT«i>opM'fe (cm. pncy- 
HOK-b 124). 

HcTHHHoe ABHHteHie nj[aT4»opMbi perHGtpHpoBajiocb TaKace sepKajibHbiM'b 
cnocoSoM-b Ha TOn-ace 4>OTorpa<i>HHecKofi Gynarife, hto h ^BHateHie rajibBaHO- 
Mexpa. ' 

Ha cji-feAyiomHXTb aepxeatax'b 125, 126, 127, 128 h 129 BHyxpeHHiH 

KpHBbia, cb MeHbiHHMH aMnj[nxy;i;aMH, npeACxaBJifliox'b co6oeo ABHateHie njrax- 

<E*opMbi, a HapyaeHbiH, ABnacenie raabBanoMexpa. 

KpHBbifl 125 H 126 cooTB-fexcTByiox'b TOMy cjyaaio, KorAa njiax<E>opMa 
BM'fejia TOJibKO pHTMHaecKie HaKJiOHbi, npHaeivib nepioAbi ABHatenia SbiJtn Bb 
oSoHXb cayaaax'b pasJiBaHbi. Mbi bbabm-b, hto KpHBaa rajibBanoMexpa Bb 
TOHHOCTH BOcnpOHBBOAHTb xapaKxepb ABBajeHia njiax^&opMbi, npnaeMb ne- 
pioAbi T o6oHXb ABBateniH, — rajibBaHOMexpa n njiax^opMbi, — BHOJiH’fe xoac- 

AeCTBeHHbl. : : 

EcjiH-ate Aaaaxb lurax^opM'fe xoabKO oduu CMThw^enisi, to rajibBaeoMeTpb 
ocTaexcH Bce BpcMH coBepracHHO Bb noKoi&, axo yKaabieaexb na nojinyio bo 3- 
MoatHocTb KOMneacnpoBaTb CHAy HHAyKHioHHbixb TOKOBb, HAymHXb no npoTHBo- 
noAoatHbiMb HanpaBAOHiaMb nepesb noABHateyio KaxymKy raAbBanoMexpa. 

HeiDxeacH 127 h 128 cooxB-fexcxByiOTb xoaiy CAynaio, KorAa nAaT<i>opMa 
HM'^Aa pHTMHaecKie CM'liHeHin h iiaKAOHbi, axo bhaho BfSb <&opMbi 

KpHBOH ABHatema nAax^opMbi — ABOBnaa cnaycoHAa. raAbBaHOMexpb-JKe Aaexb 
Bb axoMb CAyaa'fe npocxyio cHnycoBAy, cooxB-fexcTByiomyio odnuMZ naKJiOHaMz, 
nepiOAb KOTOpOH Bb TOHHOCXH paBCHb nepiOAy HaKAOHOBb IIAaT<bOpMbI. MbI 
bbahm'b, CA-fcAOBaxeAbHO, HTO CM-ferneHia HAax^&opMbi coBepraeaHO ne oxsbiBaioTCH 
Ha AaHHOMb npHSopl, Koxopbin perncxpapyerb, xaKHMb oSpasoMb, oahh Anrab 

HaKAOHbT. 

Ho oc65eHHo iioyanxeAbHa KpHBaa 129. 

Oea cooTB'fexcxByexb TOMy CAyaato, KorAa iiAar«>opMa HM-fcAa npaBHAbHbie, 
pHTMHaecKie HaEAOHbi, ho OAHoepeMenno AanaAH HAaT^opM-fe pyKot h paAb co- 
BepraCHHO HenpaBHAbHbixb h npoHSBOAbHbixb CM-feiHeHiH, KOTopbia acHO bhahhi 
H a BHyxpeHHCB kphboh. H Bb axoMb cAyaa'fe abohhoh MaaxHHKb npoAOAajaAb 
HepxHXb npaBBAbHyio cHHycoBAy, cooxB'fexcxByioinyK) OAHHMb AHrab HaKAOHaaib, 
HHCKOAbKo He ox3biBaacb Ha HenpaBBAbHbia CM-tiHeHia nAaT«s>opMbi. 








liiWII 
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HaCTOJIBKO ye'feAHTeJIbHibI, HTO Be nOJtJieaKByTj 
MH'feHiK), ’9TO, npH COSJIlOAeHiH HaBljeTHblXI. npeAPCTppO^HOCT§li H npH xopoiiiGii 
KO:MneHcai];iH MaaTHHKOB’B, xaKGH abohhoh ^ceHCMorpatr*!, Mor>-5i.i C't ycn-fexoM'B 
6 i>iti> jipeMUHGH'b A4^ HSC^^AOBapia bbkjiphob'b bo^bm npiff i A^JibHHX'ij, BGMJie.- 

Tpaceniaxi.....,,, .. . ... . , . ...^, , 

Btj 3aKAK)BeHie mohiho eiii,e yKasaxs naxo, bto HaKJipHw. noBBBi ^1; mo^ho 
nojiyqHTB eme h KoceeHUBiMi. nyxeinb, nat Ha6jiK)AeHiH ct BepxHKajibHEiM'B 
ceg CMorpa<c> om-b . 

Ecjih no noBepxHOCTH aeniJiii HAeTTb npaBBJiBiiaH ceScMnnecKaa BOJiiia ex. 
nepioAOMx. 2^, xo, naKx. mbi bha^jih bx. § 3 rjiaBBi IV, BepxHKajiBHoe CM'fein,e- 
nie noxBBi z bx. paajiHxiiBixx. pascxoaniaxi. s oxx ariHneHxpa h bx. onpeA-fcjieH- 
HBifi MOMeHxx. t MOJKCTx. 6 bitb npeAcxaBjreno cji'fcAyioinieH «»opMyjroH (cm, exp. 257): 

^f = ^^^sin{2'n:-f (12) 

TA'fe X ecTB cooxB'fexcTByioiii.aa AAHiia bojihbi, paBnan npoHSBeAeniio CKopocxH 
pacnpocTpaeeiiifl F noBepxnocxHBixx, cencMHxecKHXx. bojihx, iia nepioAX. 

(13) 

a B irfeEtoxopaa nocxoaHnaji, ne Hurliouxan AaABixfeHinaro npaKXHxecKaro sna- 

‘leHia. 

IIo ceficMorpaMM'fc oxx. BepxHKaABiiaro cetcMorpa‘]&a mojkho oiipeA'feJiHTB, 
B'B AaiiHOMX., onpeA'fejreniioMx. M-feex-fe, BeAHBHHBi h 

HaKJiOHX. noxBBi 6yAeTx., bx. AaHHBiH MOMGErrx. i, paBenx. 

'l^ = ^^mCOs{2TC^-l~§} 


wjiw, corjraeno <i>opMyjcfe (13), 




27r 

v% 


^mC0s|27r-^ 



OA'IJAOBaTeABHo, a^coAEOTHaa BeAHXHna MaBcnwajiBHaro eaKAona noxBBi 
oiipoA'i^AHTCH no CAfeAyioniefi iipoexoH «i>opMyA’£: 


lb 

Tm 


27Z 

*F 


^'m 


T,r 


(14) 
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H8CJi^;a;oBaHie cel:cMorpaMMT&. 

§ 1- 

OnpeAt/ienie asHMyxa anMAeHxpa. 

IIpH o6pa6oTK'fe ceficMorpaMMi., nepebiMi) na^o onpeA'tiJiHTb, no 

B03M0JKKH0CTH TonHo, MOMeHTbi Ha'giajia nepBoili h BTopon npeABapnTejLHOfi <c>a3bi 
BeMJieTpaceein P h S', cooTB'fexcTByiomia MOMCHTaM-B Bcxynjicnin nepsbix'L npo- 
AOJibHBix'ii H nonepexHbix'B BOJiub, npomeAiuHX'b oxx onara seiwjiexpflceHifl kx» 
Mtcxy naSjiioAenifl citBOSb xoxmy aeMjn. 

MoMBBX'b P Gojibraeio nacxbio jerao tohho onpeAfejmxb, ocoCeeno ecjin 
iipEiC’ferHyTb KT) coA'McxBito BepTHKajtbnaro cefiCMorpa«*a. Okojio Ha^ajia nepBoft 
tbasbi o5biKHOBeH0O na^JiioAaexcfi pnAX* BocbMa MejiKHX’b ceScMHqecKHX'b BOJtn'b 
cb KopoTKHMH nepioAaMH (preliminary tremors), niwtiomiH coBepmenHO CBoe- 
o5pa3iibii xapaKxepb, n Bb 9T0Mb oruoraeoin xpyAHO Sbisaexb omH^axbca, 
KaKym HMeimo xo'my ceHCMorpaMMi»i cji^feAycTb iipnimxb 3a nanajto nepso# 
^asbi P. 

^pyroe a'Bjio co Bxopoii <]>a30H 8 . 

Ha H'feKOTopbixb ceflcMorpaMMaxb oea 5biBaexb aobojibho iieoxxexjrHBO 
Bbipanceiia, n xor^a 6biBaexb sarpyAUHTeJibHO . xonno onpeA'iJiHXb MOMenxb iia- 
najia S. Ecjih, OAnaKO, BHHMaxcjrbiio iipocx^AHXb sanHCb npHCfopa, xo o6biKHO- 
BeuHO, ocoSenno npn rajibBariOMeTpHBecKOMb cnocod-fe perHCxpairiH, Momno 
noAM'fexHXb TO Micro, r^i 6oJiie hjh Menie pisKO Bcxynaexb noBaa rpyniia 
BoiHb. 3x0 Micro h hbao npHHBXb 3a nanajio 8. raibBaHOMexpHxecKit MexoAb 
perHCxpanin, Bb BHAy ero SoJibmofi qyBCXBHxejibHOCxH, npeACxaBJmexb Bb axOMb 
oxHomeHin SoAbmin npeHMymecxBa. HnorAa aarpaHHqHbia cxaHAin, npHMiHH- 
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wmifl Apyrie chocoSbi perncTpar^in, BOBce hg AaiOTi. Sy TorAa KaKt na Ilyjr- 
KOBCKHX^ CeiCMOrpaMMaXTb HaTOJIG BTOpOH^ «»a3bl OHGHb OTqeTJHBO BHAHO. 

KorAa na'qajio P hjih 8 o^ghb piiSKO BBipaateHO, t.-g., KorAa HaSjiiOAaeTCB 
pifesKoe, BHeaanHoe yKJiOHeme npHSopa, to npn CyKBax'B P n 8 cxaBHXCH chm- 
BOATb i (impetus); KorAa-Hte BCxynAeeie npoAOABHBixx> hAh nonepeuHBixX) boahx. 
upeAcxaBJiaexca mh Mea-te HeoxaexAHBBiM'B, to cxaBHxca chmboax. e 

(emersio). 

3xh chmbojibi ynoxpeSjiBioxcH xaKKKe h aah caMocxoaxejBHaro oSoBHaue- 
Hifl pasHBixx. xapaKTepHBixx> M'fecTx> na cencMorpaMMax'B, KorAa npnpoAa «*»a3Bi 
He flCHa. 

HHKaKia nonpaBKH a-hh MOMenxoBX.PH/S' Ha3ana3ABiBaHie bx> noKasaniax'B 
Hpn^opa no oxHomeHiEo kb HCXHHHQMy ABHHcteHiio noHBBi SA'fecB He xpeSyioxca, 
xaKB KaKB BcxynjreHie bojihb nepBon n Bxopon npeABapnxejiBHo:® «»a3Bi iipeA- 
cxaBJineTB co6ok) aq EaB-fecTHOH cxeneHH HBAeHie,BHe3anHoe. 

KorAa MOMeHXLi P h S chhxbi cb ceHCMorpawMBi, to no pasHOCXH 8 — P 
onpeA’feAHexcB, no pan-fee npnBGAennoH TaOjrao.'fe II Zeissig’a (cm. exp. 138) 
AJifl pa3H0CTH BpeMGHB npoStra nonepenHBixB n npoAoiBHBixB boahb, annneHX- 
pajibHoe pascxoHHie A. / . • ■ . . 

^ToSbi iiaSxH reorpa«»HnecKia KOopAnHaxBi ananeexpa, hbao eme onpeA'fe- 
jihxh ero aaEMyxB.. . . . . . / 

9thmb BonpocoMB MBi xenepB H saiMeMCfl. 

npeAnoAOJKHMB, nxo KB M-feexy HaSAtoAenia npnmAa npoAOABnaH; cnnyco- 
HAaABHaa BOAea (aanaAO P), n paacMoxpHMB noKa toabko npoaKniio ropHSon- 
xaABHaro cM-femema noHBBi BB MepHAiafl'fe. 

3a nanaAO cnexa BpewenB B03BMeMB momchtb BcxynAenia axofi boahbi. 

TorAa MBl MOHteMB nOAOJKHXB 


rAfe 


x — x^ sin 


( 1 ) 



( 2 ) 


IIpeAnoAoatHMB, axo axo ABnatenie noHBBi perHCxpspyexca ropnaonTaAB- 
HbiMB MaaxHHKOMB CB raABBaHOMexpHaecKOH perHcxpaniet, npaaeMB, aah 
npocxoTBi, MB! npHMeMB, axo* MaaxHHKB exporo ycxanoBAeHB na rpaHnny 
anepioAHEHoexH, CA'^AOBaxeABHo, = 0 hah & = «, h nxo coScxBenHBm nepioAB 
KOAe5aHiH MaaxHHKa 6e3B aaxyxaaia T bb xohhocth paaenB coScTBennOMy 
nepioAy KOAeSanin raABBaHOMexpa . 

TorAa 
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Kt axoMy Haji,o Beer;i;a cxpeMBTLCH, TaKT> KaK'B Tor^a Bcfe BbiBpjtbi k «>op- 
Myjbi BHa^HxejibHo ynpomatoxca. 

B-b axoMb cjiyqa'fe;, corjiacao npe^bJAymeMy, Aa<E>^epeHii,iajibHoe ypaBHenie 
ABHHceHifl MaHTHHKa npe;i;cTaBHTCH bb o'feji.yioin.eM'b BHA-fe; 


e" 





0 


Jl^jra raj[bBaH0Mexpa-3Ke mbi ey^eMb Hui'fexb 

o' -+- 2%^'^ op'-f- /.’O' = 0 





rioAb BJiiHHieM'b xaKoS bojthw xajibBaHOMexpb oTKjroHHxcH otb cBoero no- 
joaccHifl paBHOBi&cia h yrojib cp Aocxnriiex'b BCKopt irtKOXoparo MaKCHMyaia 9^ ; 
cooTB'fexcTByioiii.iH MOMeHxb nycTb -6yAeTb, i^i ^ ’ ' . 

OSoana’iBM'b cooxB'fexcTByiomee nepBOMy MaKCHMyMy oxKjroHeiiie CB'fc- 
TOBoS ToaKH im 6apa6aa'£ aepeax. , a paBCxoaHie noBepxBOcxH pera- 
cxpupiiaro Bajia jio 3epKaJibii,a rajibBaHOMexpa, bb HanpaBJiaHiii HopMajbHO na- 
Aaiomaro Jiyqa, BepesTb ' ‘ 

Tor^a 


?m = 


Vm 

2Ai 


(5) 


cooTB'ijTCXByBT'bj xaKHMb oSpasoMb, ncpBOMy MaKCHMyMy iia ceficMO- 

rpaMM'fe BCJi'fefl.'i* aa HaqaJioMb P. 

y^w CHHMaioxcfl HenocpeAcxBeuHO cb ceScMorpaMMbi. 

Banana cocxoHXb Bb xoMb, BxoGbi, snaa h iiocxoaHUbm ceiicMo- 

rpa«>a l^k m naHXH MaKCHMajibHoe cM'feiii.eHie bohebi x^, 

Sa^aqa axa irfecitojibKO cjojKnan, Bb bhaj toxo, bxo MaKCHMyMb Hacxy- 
naexb secbMa CKopo iiocxfe nanaia ABHJKeHia (^epesb 1 — 2 ceicyiiABi), h TCiiepb 
yate, npn HuxerpHpOBaairi ciicxeMbi coBOKynnwxb A^<*''3>epeHBiaJibHi>ixb ypaB- 
Henifl (3) H (4), iipHxoAHTCfl y®e CBHxaxbCfl cb naaajibHbiMH ycjiOBiaMH ABHJKe- 
Hifl, T.-e. onpeA'fejraxb SHaaeiiie nocxoariHbixb npoHBROJibHbixb, BXOAHnxHXb Bb 
BbipaaceHie oSmnxb HHxerpajOBb ypaBHenii (3) h (4). 

9xh naaajJbHbifl yciOBia ABHJKeHia 6yAyTb cx'fe^ytom.iH. 

npn t = 0, 00 = 0 H cpo=^- 

HaBtajibHMa yrjiOBbifl cKopocxH Oo'' h cpo^ HaHAyxcH no o6in,eMy npieMy no- 
BJieHHaro HHxerpHpoBama ypaBHenm (3) h (4) MemAy npeft'fexaMH t = 0 h 
t — 'Vj rA'ife X onenb Majiaa BCJinaHHa, Bb iipeAi&-i'fe paBnaa iiyjno. 
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Hste* ypaBHCHia (3) BaxoAHMi* 

* 6^ ■ I -i- (n ^ "" ' f) 

^ 0 ^ Z *^0 — 

a, H3T> ypaBHeHia (4), 

^0 -fr- Jc^Q = 0 

njia 

?o'==0. 

‘4>opMyjta (1) AaerB 
CJrfeAOBaTexLHO, 

6o'=-^®». (6) 

CtE. ApyrOH CTOpOHBI, 

= — pi sin pf. 

TaKHMTb oSpaaoMTb, mbi 6yAeM'i» HM-feTB (cm. <>opMyjiy (3)) 

0"-4-2^^6'-^-^^2e==^^smJp^5 (7) 

BeeAeMi. xenept, ajih npocTOXBi, cji'iAyiom.m odosHaqenia: 

( 8 ) 

H 

sin^i^ == ^(^) (9) 

Tor^a ypaBHenie (7) mohiho npeACxaBHXB bx. cjii&AyiomeM’B bha'^'* 

0" -f- 2n0 ' — A<P(it) (10) 

3x0 ypaBHCHie, no <*>opM'fe cboch, BnojiH-fe noxojKC na ypaBHenie (70) § 3 

rjraBBi VII, FA'S, BM'fecxo op, bxoahxij 0, Bw-fecxo V, n, bm^cxo m, t, a fjt,2 = o. 

06in.iH HExerpaji-B axoro ypaBHenia Sbij-b yate naivin HatAen’B b-b bha'^ 
^'OpMyjiBi (77) xoro-ate § 3 riaBBi VII. 

Cji'tAOBaxe JBHO , 

0 == e-«* [r^ — Ae-^* [J t 4 > (f) dt — < 1 > (t) di ^ • 

OSosHaHHMB nepBBiH HBB axHXT, HeonpcAifejieHHBix'B HHTerpaiOBTb ne- 

pesTb a BTopoH nepesB 8^. 
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Tor^a, noAcraBjrafl cw^a anaHeme (t) nat «i>opMyjibi (9), 6y;i;eM'i> HM-feTb 


6^^ == I e*** sin^^ dt, (11) 

^ sin pt dt (12) 

H 

e = [r^ _ Ae~»* [S^ — ^ S'J .(is) 


HHxerpnpyfl 8^^ no ’gacTHM'B, HaxoAHM’b 

8^ = ^fd8^=tS^ — jS^dt; 

cjii^AoeaTejibHO, 

/Sj — 18^ = — J /S 2 = — J J •2”* sinj^if dt 

H 

0 = [r^ -I- 1\ q -+- J 8^dt (14) 

HaHAOMi) Tcnepb 8^. 

B'b § 3 rjiaBbi V-oii mm hm'^jih cji'tiAyioin.ifl AB'fe o6inia nnTerpaJibiibm 
<c>opMyjibi (cm. «i>opMyjibi ( 80 ) w ( 81 )): 

J e®* cos (qi -+~ a) dt — sin {qt -t- c) -t- e cos (qt hh- o-)] ... (1 5) 

ra 

J e®^ sin (qt -+-a)dt=^ [e sin {qt -1- a) — q cos {qt -i- a)] . . . (1 6) 

npHM-i&Haa Hx-b Kt iiaraewy cjiy^raio, dy^eMi, rnwhuh 

8^ = f n si n — p cos . 

IlHTerpHpyeMi> era,e pa:rb. 

Tor^a 

[■52^15== J e”‘ dt — J e»‘ cos pt dt 
HJiH, na ocHOBaeiH x-fexx-Hte <i>opMyjix> (15) h (16), 

J' S , dt = [satjr^a {nslupt—p cosp* j — {p s\opt -i- « cosp«j_ 

^nt 

= (n2 H-jp2)2 sin^^zJ — 2i9W COSi?^], 
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no;i.CTaBJi^fl axy BGJiHqHHy btj 4>opMyjiy (14) h saM'feHSH ui ero BtipaHee- 
HieMTb H3T. oopMyjiBi (8), SyaeMx. 


OiipeA'fejiHMTEj xenepb nocTOflHHbm h Fg. 
BoaLMeMt axoro nponsBOAHyio 6'. 


6'=e-n< wF^ [(n^-p^) cospt-^2pn sinj23^J...(18) 

IIojioJKHM'i. xenepb bx> «*>opMyjaxx> (17) h (18) ^ = 0. 

Tor^a 

^ ri n ^ 

U 1. 1 ^ z {n 2 -l-p2)2 


n 


f P 

^0 I 



pS-j; ji2 — ^2 

I (n2 -I- ^2]2 


OxcioAa HaxoAHMTj 


P n ^ 

1 (n.2 -I- j)2j2 I 

H 

p ^ P^m p3(n2— p2) ^ 

^2 (n2 -I- p2)2 ' i J („2 .+-^,2)2 * % 

BJin 

^2 ==. • X ~ — -2^")] 


= (;,2Xp2j2 • X n^ — n^ — 2^3^ —p^ ^^2 -i- j,4j 


P ^ r 2 ^ 2 ] ^2 

(^2 _+- jp2)2 2 L " J » 


MH, oKOHqaxejibHO, 



p n2 

71,2 „|_p2 


I 


IIoACxaBxaa axH BejmaHHbi A-aa F^ n Fg bx. 4>opMyjiy (17), noxyaHM’b 


—nt r 2p8 n se^ 

L(«2-*-1)2]2 I 


f~] 

n^-t-pz’ I *'J 


{n2 


[(n2 — 23®) sin J9i5 — 2pn cosiJjJ] ^...(19) 
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TaKOBo BbipajKenie AJs 6. „ : . ^ 

Tenepb naAO onpeA'feJiHTb oxcioAa 6 ^ h noACxaBHTb ero bij AH^'^epenn.iajrb- 
Hoe ypaBHeflie (4). 

Hs'b ypaBHenifl (19) HaxoAHM'b 


0 ' = ^ 


2j93 fi2 

(n2 




pn^ ^ 

^2 ^p2j 


( n2 XV)2 cos^^ 2pn &mpt j] 


0 ' = p^[e- 


-nti n^jn^-t-Sp^) ) 

\ (n2-t-p2)2 “*“„2_,__p2 * ‘■ j 


(n 2 -l-jp 3^2 


1(^2 — ^ 2 j QQsjp^ _j_ 2pn . 


BeeAeM-b xeriepb b-b axy <E>opMyjiy xy BeJin^HBy u, cb KOxopoH mbi hc- 
OAHOKpaxHO Bcxp-feBajiHCb paobine, a HMeHHO 


n 

T ~p 


( 20 ) 


TorAa mbi SyAciviB hm'^xb 


— / « 2 ( 3 _m 2 ) ni^ \ 

^ —p ^ \o j ^„ 2)2 r=ri 2 ^ 


j^{(t,2__l)cosi?^-i-2Msm2)i}]. . .(21) 


noACxaBHMB xeriepb bxo BBipajKenie bb ‘i>opMyAy (4) h BBCAewB cj'^Ay- 
loipia o5o3iiaBeHia: 

p m 2 (3 -t- m 2 ) I 

-^0 (1-H.w2j2 I 


1 -+- w2 


1 — m 2 

(1 -»-Z( 2)2 


( 22 ) 


(1 “- 1 “ 


B = 
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Torjua MBi nojiyHHM'B 

cp" 2>^9' -I- cp = i? [e— \ Pq-*- p^t\ 0,0^ :pt -I- sin . 

06o3HaqHBi) eme ^yHK^iIO, BXOAflmyio bi. npasyio qacTB aioro ypaBHe- 


sifl, HepesB 4'(05 SyAeMt hm^tb 

= e—«^j Po-+- P i -*-^o cos 2)^-1 - sin (23) 

H 

qj" _|_ 2wcp^ -I- cp = P (0 (24) 


OSmiH HHTerpaji'B axoro ypaBHeHifl HannnieTca na ocHOBaHin toS-®© 
^opmyjiBi (77) § 3 rjiaBBi VII, xaR-B KaKi, ypaBHenie (24) HM-feexx, tot-b-jk© 
bh;^^., *1X0 h ypaBHenie (10) Hacxoani;aro §. 

HxaKB, 

cp = e— [r^ -+- Tg t'\ — B [ J t ^ J 4^ (0 , 

» 

r^'fe Fj H Fg cyxB AS'fe hobbih nocxoHHHBis nponsBOJiBHBia. 

06o3HaanMB, no npratpy npeABiji;ymaro (cxM. <&opMyjrBi (11) n (12)), 
axH HeonpeA'fejieHHBie HHxerpajiBi nepeax. h 


, 1 

Tor;i;a 

9 = [Fi — B [Z^ — 


Hnxerpapya no nacTAMB, naxo^aMB 


7, = 

CJliflOBaTeJIBHO, 

I^—tI^ = —^I^dt = — ldtle'>^*^(t)dL 
IIojiCTaBJiflH 9X0 BBipaiKeHie bt> -topMyjiy (26), Sy^eMB BMi&XB 


o = e”a( [r^-i- Fg 72 6“”* j* ig dt 


(25) 

(26) 


(27) 
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SaiivieMCH Tenepb HaxoatAeHieMTj aToro iieonpeA^jreHHaro nexerpajia, 
-^2 = 1 \jPo -*-Pii}-+- { ^0 -t- smpt | ] dt. 


ripHHHMaH BO BHHMaHie HHTGrpajiLHbiH «i>opMyjibi (15) n (16), 6yji,eM'h 


HMiiTb: 


i Pi \P sin cos pt}-t-Q^-^^{nsmpt—i> cos pi) 


= P, \(Q,v^Q^n)Bi^pt-i-(Q,n—Q^p)co%pt\. 

HivilieMTb 

J 2,d< = i P„ -•- -i- P, i!“ -I- [(e„p Q , ») j « siui)i! —p cos pt i 

-+- (<3o » — Qi P) \P sin pt -t- n cospt l] 


= ^ p, Pj p — [! «■> <3i P «— Oo r^—Qi p »! 

-+- { Qo p -»- Qi Qo p — Qi p'^ I p^\ • 

BBeAeM'i> Tenepb bi. axy <i>opM3'^jiy KOJinnecTBO ?/;, oiipe^feJiBeMoe 343aBue- 
HieMB (20): 

n —pu, 

ToFAa 


[z,*=ip„(“-.-ip,p 


[|«o(«”— 1) — 2«I«1 cosz« 

-4- { 2 -I- Qi (ti^ — 1)} sinjp#] . . . (28) 


Koe«»<&Hii,ieHTbi npn cos2^!? h siiijpif onpeA'feJiBTCH na ocHOBamH o5o3Ha- 
BeHit (22). 


g^(u^—l)—.2Q,u = [( 1 — (w^ — 1 ) -t- 

= [ — (1 -— w")" -+- 4 m2] = [ — 1-1- 6u^—u^] ■ 


1 — 0K3-4-it4= 
(I 
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2 QqU -+- ( u ^ — 1 ) == [ 2(1 — it^) u—2ti (^^2 — 1 )] = . 

IIoACTaBJifla 3TH Bbipaacenis b'l <&opMyj[y (28) h saM'fcHfla h hxi* 
BBipaJKeHiflMH H3i> ^opMyjn. (22), ^yAewt BM'feTb 


^I^di 


1 «2(3-«-«2) 

2 (1-I-M2J2 6-^ (l-l-tt2) 


1 

jjS _|_ m 2)4 


[—{ 1—6 


-4- tb^] COS pt -f- 4m (1 — u^) sinj3i]. 


IloACTaBHM’B xenepb BHa^enie axoro HHxerpajra b-b <E>opMyjy (27). 
Torina 






1 ?48 

~G * (1 




— (1 — 62^2 - 1 - u^) cospt -*-4u(l — u^) sinjpifQ, 


BBeAfiMB xenepb HOByio nepeMiiHHyEo nesaBBCHMyio 


=pt 


( 29 ) 


H BaM’iiHHM'b R ero BbipaaceBieMB nsB nocji'feAHCH H 3 i. 4 »opMyjt'b ( 22 ). 

Tor^a Mbi iiojiyqHM’L OKonqaxejibHO 

o = ["r, -4- — r H1 -4- ----- r [— • ?:2 _L 

L 1 P jyl L 12 (l-l-?i2)2 Q 

-+- (i -^^, 2^4 { — (1 — -f- ^ 4 ) COS ^ -I- 4 ?< (1 — ^f 2 ) sin ^}] ( 3 O) 

OcxaeTca xenepb xojibko onpeA'^jiHTb snaneHie nocTonuHbixB h Fg Kr 3 TE» 
ycjioBiH, qxo, npa 5 = 0 , 9 = 0 n^== 0 . 

IlepBoe ycJOBie AaexB HaiuB 


pi ' (I Hh- w2)4 


( 31 ) 


HaH^eMB xenepb snanenie 


L JP 2 ^ J) J 2 ^ t I 2 (I -f- M 2 )a ^ "* 

(1 -t- m 2)2 * (TT^)*^ / ' (i-i-u3)4 — -6w2-^-^e,4^siIl 5-i-4w(l- 


6 (1-i-m2) 

4i^)COs5}^- 



i 
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riojiomHM't Tenepb 5 = 0 . 


Torjua 


HJIH 


0 


■ul\ 


El 

p 


TCXijyi 

jgl 


4 ^^ (1 — tt^) 
( I -J- j 4 


T = -ff • (Ti;^i:« ( 4« (1 -u-)]=="^. [_3— 2»=-.-»*] 

« (3 -f- 2 m2 — u^) 1 3 (1 -»- u^) — (1 -+- m2) } 

jpZ * ^)Z {1 -»-m2j4 


fciCjjj, M (8 m2) 

~P"‘ (1-+-m2)3 


( 32 ) 


r • « 

IIoACTaBHM'B Tenepb BLipaaceHiH h ^ nat ypaBHenift ( 31 ) h (3 2 ) 

Bi. ypaBHGHie ( 30 ), 

Tor^a MSI nojiyiHMS 


cp 


r, 

2«S f ^ 

M (3 — m2) ^ 

1 11^ (3 ““1— 'W^) ^2 

1 ^ra) 

”■ pi L 

" \ (l -1- m2)4 

(1-1-m2)3 ^ “* 

2 (1-»-m2)2 

6 1 -h- ^ ; 


1 — 6m2 -I- 
(1 -+- m 2 ) 4 : 


COS ^ -+-- 


4m (1 — m2) 
(1 -i-Ma)^ 



( 33 ) 


BaeAeMTS xeneps AJia yAOfJcTaa cji'feAyioin.iH coKpamennsiH o6o3Ha^eHifl: 


H 


1 — 6u2 -I- u'^ 


a.. 




a. 





(1 -1- m2)4 

« 

M (3 — m2) 


(1-»-m2)8 


1 m2 (3 m2) 


2 ■ (1-I-M2)a 


1 JiS 


G 1 HH* 


(34) 


^ 1 6?t2 -I-, ^ 

g _ _____ 

•j A il (1 — ^il) 

( 1 -+- jt 2)4 


(35) 


ripHHHMaa eme bo BHHMaaie, hto OTKJioHeHie CBfeoBon to»ikh aa 
GapaGaH'fe ot-b iiojOHienia paBHOB-fecia, cooTB-feTCTByiomee yrjiy OTKJioHenifl 
rajESBaHOMOTpa cp, paaHO (cm. <t>opMyjry ( 5 )) 


2J,9, 


32 * 
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H, noACTaBJiHH Bci 3TH BBipaatenia BTi jpaBHeHic (33), nojiy'iHM'i> OKOUTOTeJBHO 


2/. =*«•?; 


(36) 


F& 


a 

'-9 




g cos ^ 


7^ sin ^ 


(37) 


TaKOBa saBHCHMOCTB oTKioHeHia cB'feTOBOH TOBKH iia OapaCairfe, npn 
rajiBBaHOMeTpaHecKOMt cnocoe-fe perncTpaniH, ot-b apryaieiiTa % =^)f, npH 
ycjTOBm, BTO npoAOJiBHaa ceicMHBecKaa BOJiHa, npHBeAuian MaHTHUK'B bb abh- 
meniej yAOBJieTBopneT'h saKOHy rapMOHHBecKHX'B KOJieGaiiiir 


SIB 5;. 


PasjiiTBHbie Koe«>^HBieHTBi, BxoAain,ie bb BtipaJKeiiie cyTi> tojbko 

T 

^yHKniH napaMCTpa . 

Ilpn 3T0MB BBIBOA'fe MbI IipeAnOJIOKnJIIT, HTO, KaKB MaBTimKl., TaK'fc H 

rajrbBaHOMeTpB, o 5 a cxporo ycTanoBJieHBi na rpanimy aiiepioABHUoCTii, h bito 
coGcTBeHHBiH nepioAt MajiTHHKa Seat aaTyxaeia T paBcinb iiepiojij’^ raJibBaiio- 
MBTpa ECJIH- 5 bI 3 TH yCJIOBifl He SblJIH B-B TOHHOCTH yAOBJIGTHOpCIIW, TO 

npHmjiocb- 6 bi bbccth btb npeAbiAyipia <i>opM3"Xbi iifeKOTopbie iioiipaBOBiiwe 
BJieHbi. Ha 3 TOMT, Bonpoc'ife mm, o^HaKO, ocxaHaBanBaTbcn iie 6 yAeM'i>. 

TaKb KaKb Bx. -3>opMyjiy (37) Bxo;^HT’I> noKaaaxejibiiaH <i‘yHKii.iH e — to 
Bx> BbipaBKeHiH ;tJiH npHHaxbi yaie bo BKHManie HanajiBUBin ycjtOBia j^BUKcniJi, 
KoxopbiMH, npn Majrbixb BHaaeHiflXb < hjih hhkohmb oOpasoMb iipen( 36 peraTi» 
nejibSH. 

npH Oojiie 3HaxHxejibHbixx> BexHHHHax'B TJieiiaMH, coAep3Kani.HMH miio- 
iKHxejiB e mobkho yate npeneSpeTb h xor^a npuMeTb cx^^yioinifi ripo- 
cxoH BHAi* : 

J’C?) = ^ cos i ^ sin 


nojroacHMTb BT> 3TOMT Bbipas^eHiH 




h 

Vh^ -4- 


COS A 



sin A. 
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Tor^a 

tg A -H 4„(i_ ^^2) 

H 

F(^) = Vh^ - 4 - . siQ — A). 

jj2 _4_ ^2 = (xd^ t ^ ^ ^ ^ -»- 1 3 6w^ -4- 

— 1 2u^ -+- 221-^ — 1 2^^®] 

_ [1 _|_ 4i^2 _J_ 0J^4 _J_ 4^6 _|_ 

a, cafeAOBaTeJibHO, 

= (rdi 2]2 • sin (i — A). 

B-b axoM'b cjiyqa'fe iviaKCHMajiEHoe sea’^eHie SyaeTb, corjiacHO <r>op- 
Myxfe (36), paBHO 

' ^TTT JCjdi ]|_ 1 

^vi -^ p * 7r I ' { I -+- ? {2)2 

H 

= ( 88 ) 

Bra <E>opMyjia To>Kji,ecTBeiiiia CTb <i>oi)Myj;oi (47) § 3 rjaBBi VI, npn 
ycjiOBin, hto jx^= 0 (rpaimaa anepioAHinocTH) h hto u==:u^ {T— T^. 

3T0i <&0pMyJI0i MOHtHO, OAHaKO, IlOJIbBOBaTbCfl TOJIbKO Bl> TfeXT* cjiyTOaxx>, 
Kor^a BpeMH tj npoTCKmee oxi) nanaja ;i;BHJKeHifl, ne ciHUiKoivrb Majio. 

Bx. HameMi.-ate cjywfe, xaRx* KaKTb iiepBbm MaKCHiayM'b iia kphboh nacxy- 
naexTb BecbMa CKopo, ^epesb 1 — 2 ceKyiiAM, iiocjiIj iia'iajia nepBofi ‘tasBi P, 
xo MaKCHMyivi-b npHXOAHxcH yjKe bbwhcjibxb no cxporoft <E>opMyji'fe (36). 

9ra ‘topMyjia noKaBbiBaeTb iiaMXi, hxo Sy^erb MaKCHMyMb, Kor^a P(^) 

dF 

waKCHMyMTb, T.-e. Kor^a -^^ = 0, 

OSosHaHHMb HaHMeHbmiii riojio>KHxe.iibHr>ifi Kopenjb ypaBiieniH 

^|® = 0 ( 39 ) 

nepesT. 5„.. 

w 

Tor^a MBi SyAcsib HsrfcxB, bboah npemiiee oCosHaieoie (cm. <E»opMyjiy (46) 
§ 3 riasBi Vl-oii) 

= ( 40 ) 

*m= %'WWZ\ ■ ■ 
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Ho 9TO& <E>opMyji’i& MO>KHO onpeA^JiHTb nepBoe MaKCHMa-ibHoe ciwcfemeHie 
noHBbi npn BCTynjemn nepBbix'b, DpOAOJibHbis'b ceHCMHqecKHX-b bojihij. 

Vm ® CHHMaiOTCB HenocpeACTBeHHO CTb cencMorpaMMbi, npH^eMB, npn 
onpeA'feJieHm eaAO e^CKOJibKo oTCxynnTb otb MOMCHTa P, btoSbi nsSaBHTbca, 
no BOBMoatHOCTET, OTB B03Myiii,aK)iii,aro BJiiHHia coScTBeHHaro ABHatenia npnSopa. 

Snaa h T GyAeMB snaTb n BejaqHHy napaivieTpa x.-e. aacjieHfioe 
SHaHenie Koe<3>ti>Hn.ieHTOB'b, BXOAflin.BX'b ba, <i>opMyjiy (37). 

SaT-feMB BaxoAHM-b KopeHb TpaHcaeHAeHTHaro ypaBHCHifl (39) h, iioa- 
cxaBjiflfl ero Bb <E>opMyjiy (41) n snaa BejinaHay nocxoaHHOH HaHAeMb coox- 
B'fexCTByiOmyK) HCKOMyEO BeAHBHHy 

TaKb KaKb 3XH BbiBHCJieHia a-fecKOJibKo cjioatHbi, xo Bb CAi&iyiom.et xa- 
^jran.'fe X A^Hbi BexHBHHbi a F A-i^ H^KOxopbiXb BnaaemH napanexpa 


Ta6j[Hn;a X. 




F { lm ) 

0 

8,1416 (=77) 

2,000 

0,04 

2,863 

1,580 

0,06 

2,747 

1,418 

0,08 

2,643 

1,280 

0,10 

2,549 

1,161 

0,20 

2,175 

0,754 

0,30 

1,904 

0,525 

0,40 

1,695 

0,884 

0,4141 1) 

1,669 

0,369 

0,50 j 

1,528 

0,292 

0,60 

1,389 

0,228 

0,70 

1,273 

0,183 

0,80 

1,173 

0,149 

0,90 

1,087 

0,124 

1,00 

1,012 

0,104 


1) aQ — ~-g — 0. 
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H cyTb HtKOTOpblfl <I>yHK^m OTt u. 

3th BeJIHHHHbl BElHHCJieHbl HeilOCpeACTBeHHO no BbllUenpUBeJI.eHHblM'b <i>op- 

MyiaM'L. HtoSbi naiiTb seaneiiiH h AJJfl npoMeatyTOHHbixTb SHaHeiiin w, 

MOJKHO npuS'fei’HyTb KT) TaK'b HasbiBacMOMy MOTOjiy rpa<i>HHecKoii nHTepiiojiHn.iH. 

3T0H ntjiH no och adcnnccb OTKiaabiBaioxcn Bejinniiebi a no och opin- 
uatTb SHaneHifl n F{lJ, n nepe3T> cooTBtTCTByK)n;ia tohkh npoBOflaxcn co- 
rjacHbin KpuBbia. 

XoA'b axHX'b KpHBbixTb iipoAcxaBJieH'b na cjiifeAyioua.eMx> nepxeavfe 130. 
BepxHHH KpHsaa Aaexx> BHaneiiin a HHntnnH siianeEnn Fi^^. KaKX> 
xaKb H o6'fe 3XH <[>yHKD,iH cyxb oxBJieHenHbia nncxa. 

KpHBbin 3XII Bbinepnenbi iia ociiOBaiiiH nnceJii* npeAbiAymeii xa6JiHU,bi X. 
npH iioMomn iinncneH KpiiBot, no BejiHHHH^Ii m, jierKO oiipoA^JiHexcn saa- 
qenie a, niufen axy BejtHHHHy, JierKO, no «»opMyjife (41), oiipeA^JiHTb h 

HCKOMyjEO BeJlHHHHy 

BepxHflfl KpHBaa am Montexx. CAyHiHxi* am KoaxpoM, a HMeano CAi- 
Ayiomnivnb o6pa30MX. 

CaHMaa n cTb ceacMorpawMbi, onpeA'feAHM’Bem.e iipoMeacyxoKX> Bpe- 
MenH npoxeKuiiii oxx> nanajia nepBon <E>a3bi AO Aaaaaro nepnaro waKCH- 
MyMa aa ceficiviorpaMRii^. 

TorAa, corAacno oSosiiaaeniio (29), 


Ho, xaK-b KaKTb 
xo Mbi 6yAeMXj naitxb 










'^m 


.(42) 


GpaBHHBaa BbiaHCAenayio no <i>opMyAb (42) BeiHaHny cx> cooxBtxcxBy- 
lomeH; BeAEaHHOH, cnaxon nenocpeACXBeano ex. cefiCMorpawMbi, moskho cyAHXb 
0 xoMT), nacKOAbKO HaAoatHO onpeAl>AeHa BeAHanna napawexpa u. 

Bm4cto xoro, axoSbi cHHiviaxb KaJKAt*^^ pas'b BCAHaunbi h F(^^ cb 
K pHBbixB, A*®a yAoScxBa BbinHCAeiiiS coexaBAenw, na ocnoBaaiH 3 xhxx> AaaabixB, 

cAtAyioaxia ab'^ xaSAHnbi XI n XII BeAHanH-b a pasAHHHbixb 

saaaeHit w, oxx> u-= 0,01 ao u= 1,00- 

HsAoatHBuiH xeopiK), mojkho xenepb yace npHCxynnxb aeaocpeACXBeHHO kx> 
Bonpocy o6'h onpeA'^Aei-iin a3HMyxa Bunneaxpa no aa^AWAOHiaMi, oahoh ceiicMn- 
aecKOH exaanin. 
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0,41 

0,42 

0,43 

0,44 

0,45 

0,46 

0,47 

0,48 

0,49 

0,50- 


3,065 

2,993 

2,926 

2,863 

2,803 

2,747 

2.694 
2,643 
2,595 
2,549 

2,505 

2,463 

2,422 

2,383 

2,345 

2,309 

2,274 

2,240 

2,207 

2,175 

2,144 

2,114 

2,085 

2,057 

2,030 

2,003 

1,977 

1,952 

1,928 

1,904 

1,881 

1,858 

1,836 

1,814 

1,793 

1,773 

1,753 

1,733 

1,714 

1.695 

1,676 

1,658 

1,640 

1,623 

1,606 

1,590 

1,574 

1,558 

1,543 

1,528 









0,01 

0,02 

0,03 

0,04 

0,05 

0,0G 

0,07 

0,08 

0,09 

0,10 


0,11 

0,12 

0,13 
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ITpeAnojioHiiiMTb, ^to mbi HM'feeai'B anepioAHqecKHX'B ([i.^ = 0) ropn- 
soETajibULixi) aiaflTHHKa ci} raiBBaHOMeTpHqecKOH perncxpapieH, npH'^ieM'h coo- 
CTBeHHLiH nepioA't Ka>Kji,aro MaaTHHKa paBcin^ nepioAj cooTBfccxByiomaro 
rajiBBaHOMCTpa. Oahh-b h3x araxt MaaTHHKOB'L peracTpHpyeTB MepHAiaea-iBiiyio 
cocTaBJiaiomyK) ropnsoHTaji&Haro CM'^menia noxBbi N — S, a Apyron cocxaBJinH)- 
— W. nocxofliinyK) Oj A-ia 3 thxt> ceHCMorpa«>OB'L oSosiiaaBM'B cooxB-fex- 
CTBeHHO Hepesxj n (7jj, nepBbia MaKCiBiajiBiibia aMOJinxyAbi iia ceiicMorpaMarlj 
qepeBb a iipoaKuin nepearo iviaKCHMaJibHaro CM'femeiiia iighbli okojio P 

xepesb a;^ucc^. 

CHABuin y^ii cb ceiicMorpaMMbi, onpeAtoioTb no ‘PopMyji'Jj (41) 
£c H a; . 

N E 

06o3HaaHBb qepesb a hckombih asHMyxb annpenxpa, SyAewb njiixi. 


Ilpn onpeAteniii a no <i>opMyji'£ ( 43 ), naAO yqHXbiBarb BcexAa siiaK'b iipii 
KOJiHqecxBaxT) n a?,,, cqrraa cMifememe noqBBi kb iV’w n E'y no.io;KHTe.'iB- 
HbiMb, a htj 8 '‘y h W’y OTpHn.aTejibHbiivnb, a xaKJKe iipHHHMaxs bo BHHMaiiie, 
dbiJia-jiH nepsaji ceHCMHqccKaa npoAOJbiiaa BOJina bojtiioh cacaxia hjih boahoS 
paspiiKeHifl, Ha qro AaeTX> yKasaaie BepxHKaABHbm ceHCMorpa<i>b. Sxoxb Bonpocx. 
dbUb yH<e pascMOxptHb iiajin paiibrae (cm. exp. 228 ). 

Bonpoex) odb onpeA^feAenin asHMyxa anHHCHxpa Bb siiaqHreABHOH Mip k 
ynpomaexcfl, ecAH 06a MaaxHHKa HM'feioxxj xoib-ate caMbm codcTBeiiHbm ne- 
pioAT* KOAedamfi T. ToxAa BeAHqniibi napaMexpa u n ‘tynKpin CyAyxTb 

AAfl o6ohxx> MaaxHHKOBX. OAHt H xt-Hcc, xaK’b qxo, npn cocxaBAenin OTUome- 

Hifl— , axa q>yHKii.ifl npocxo coKpaxHXca; xaRnMi* odpasoMb, irfexx. bobcg imna- 
KOH IiaAOdHOCXH ee BblHllCAHXb. 

Bb 3 TOMb CAyqaife H 3 b <]^opMyjib ( 41 ) h ( 43 ) djACivib HMixrb 


eg 


2 e . ^ 


( 44 ) 


3 ra «>opMyAa oxAHqaexca qpeaBbiqaiiHOH iipocTOxofi. 

Mbi BHABMb, xaKHMb o 6 pa 30 Mb, KaKb BaatHO, aah onpeAtAcnia asHMyxa 
annpcHxpa, HM'fexb Asa MaaTHHKa cb OAHtiaKOBbiMb coScxBeHUEiMb nepioAOMb 
KOAedaHiH, paBHbiMb npn xoMb cooxB'txcTBeHHO codcTBeHHOMj nepioAy KOACda- 
Hin raAbBaHOMexpa. Bb axoMb cAyqa'fe hg iiaAO bobcg anaxb iiepioAa cghcmh- 
qecKOH BOAHbi, Koxopbit OKOAO Haqaja nepBoft 4 >a 3 bi P dbiBaexb iiiorAa ao- 
BOABHO xpyAHO ToaHO onpGA'feAHXb. ,Z(Aa onpGA'fcAGHia a, xpedyoxcH toabko siiaxb 
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OTHomenie hsb'Icthbix'l MaKCHMajiB>Hi>ixT> aMHJiHTyA'B na ceScMorpaMM-fe ^ n yMHO- 

G 

mETb 3aTii]vii> nojiyqeHHoe qncjio na OTHoraenie nocTOHHHbixTb ceficMorpa<E>OB'B ^ . 

JJi^M lyqmaro noBCHemfl BtiraeHsaoaceHHaro, npHsejcteMij j^Ba qicjieHHbixi) 
npimlipa, saHMCTBOBaHHbixi) h 31 ) iia^jiioAeHm DyiKOBCKot ceicMHqecKofi CTaHpiH. 


SeMAempncenie 22 jV (uoeaio cmvAn) 1910 
Omymajocb bt> ciBepaon HnooiH. 


HocmoHHHhiR cencMOipa^osz. 


Manmiium E 

- w. 

Mamnmm N ~ S. 

l== 

186,2”/,, 

Jf - - 

185,8% 

k = 

48,4 

k = 

55,8 


1104”/,, 

== 

1099% 

T= 

23“0 

T== 

23“0 

T,= 

23,0 


23,2 


0,02 


H 0,03 


5,0393 

LogC,Y = 

H,9825 


Log' S = 0,0568. 

Vy 


Bc-fe nepioAbi MoacHo npHHflXb paBHbiMH aieacAy co6oio; MaaraHKH mohiho 
cqHxaTb npaKXHqecKH ycxanoBJieHHbiMH Ha rpaHHHy anepioAnaHOcxH. 

HaSjHOAeHia Bi. riyiKOB-fe AaAH: 


P=: 6 ’‘ 34 ” 48 “ j 
;S== 6 43 27 j 
S_p =0 8 39 . 


cpeAHsro rpHHBHHCKaro 
BpeMeHH. 


9nHD,eHTpaAbHoe pascxofluie A = 7200 khiom. (no xaSAnn.^ II Zeissig a, 
CM. exp. (138)). 
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Log 2 /^= 0,8971 (n) 

Log' 1,0778 (n) 

Log = 0,0568 

Logtga = 0,0317 
a = 47°5' 

UsM'fepeHie h 2 /^^ npoHSBOAHJOCi.noA'BMHKpocKonoM'B, npH iioMomH oco- 
6aro npnSopa, cjiyasamaro AJia HSM'fepeHia KOopAHHaTt. 

CM'fem.eHie no^ew 6&iJio na /STF. Ho, TaKT> KaKTb nepsaa BOJina 6biJia boji- 
HOH cacai'ia, to asHMyxi. annaenTpa SyAexTb 

oc = NE—4:7° 5'. 

OaHgenTpajiBHOMy pascxoBHiK) A — 7200 kjim. cooxBLxcTByexi> Ayra 

A° = 64°44' (cm. exp. 143) 

Ct> 3TnMH AanubiMH Aia a n A°, no ^E-opfliyiawi) (48), (49), (50), (51) n 
(52) § 2 rjiaBU III, iiojyqaexCH 


2 /^ = — 7 , 89 % 

2 /^,= — 8 , 397 , 


X=55°16', 


a am reorpa 3 >HTecKHXT. KoopAnnaxi. anniieiiTpa E 

cp^= 42°45'iV 
145°55'iJ, 

npHHHMan reorpa«>HHecKia KoopAHaaxbi cp n X IlyjiKOBa paBUbiMH 

0 = 59^46' 

1 

X = 30°20'J?. 

Oxa TOTKa HaxoAHXCfl okoio boctothbixt. 6 eperoBT> oexposa leao, x.-e. 
OKOio Toro Miexa, xA'fe A'feScTBHxcjibHO omymajiocL seMiexpaceHie. 

HxoSbi HM-^xb noHflxie 0 cxenenH HaAeJKHOCxn noAo 6 Haro poAa onpeAtjte- 
Hit, conoexaBHM-b pasexonnia A^ bxoh xoxkh E ao H'feKOxopbixx, nanSoxSe iia- 
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ae?KHBlXTb CeHCMH'^eCKEXI) CTaHII,it Ct TfeMH SDHIieHTpajrLeblMH: paSCTO^HiBRiri 
KOToptifl ;i;aHEi caMHMH 3 thmh cTaHn;i)iMH ea ocHOBaniE naSjiro^teHObix'b bme mo- 
iweaTOBt P K S. 

Pa3Hnii,a h h cjryHtnx'B hbe'^cthoh CTenean M'ipE.iOM'B 

HaAOKHOCTH cnocoSa onpeA'feJieniff nojioaceHifl anHpenTpa no HaSjnoAeHiHWB 

odnoU TOJiBKO cencMnnecKOH cxaHnia. 

TaKHM-B oSpaaoMB nojyqmiocL; 

Cmmmiti. 

reTTHnreHij — 20 kbj. 

30 — 

170 — 


Cxpac^yprx 
Blioa 

TaKoe conacie cji'fejoLyeTB npHSuaxL BecLMa xopouiHM'B, TaKTbKaKx. oniBSKa 
BT> 100 H SOJlt^e KHJIOMeTpOBB JLJIH OOJIBIllHXTb ailHn.eilTpaJIBIIbIX'B paBCTOflHifi 
BcerAa BosMoaKHa. 

^Jia 3Toro cyin,ecTByioT75 cji’tj!i,yroiij,ia Eextipe upmHHbi: 1) annn.eHxp'B 
seMJieTpaceHia ne ecxt KaKan-imSyAB onpealuemiaa Tonaa, a Bcer^a doji'le mjie 
M en-fee oCmnpHaa oSjacTb; 2) KpHBbia Bpeivieinb npoOfera eiixe ne hbbIjcthli cb 
xaKoft TonnocTbio, ito5je»i Momiio 6huo Biiojinfe Ba^e^Kuo DiipeA'l>j[HTi> BiiHn,enT- 
paJibHbifl pascTOflHia A, (kb 3T0My rIpHcoe;^HHaeTCE e«i,e BJiaine oySHUbi 3a- 
jrerania onara BeMJieTpflceeia); 3) npn oripcA'feJieHiH asHMyxa 3nnn;eHTpa, 
Bx> Bnay MajrocxH 2/^ n Bcer;i;a boswcojkhbi paaiibm cjy^aiSHbM' oniH5KH h 3- 
M-ipeioir, oeoOeiiHO, gcjib, xo Hacxynjreeia senuieTpaceniJi, ManxHHKH iie iiaxo- 
ABJiHCb BDOJiHij BB noKO'fc, a 5biJiH TioABepHtenbi BJiiBHiio paanbTXB MHKpocelic- 
MHnecKHXB ABHateeiH, n 4) TeopernEecida ycjroBia J’==T, , h paBeiicxBo 

coScxBeiiHbixTb nepioAOBB o50hxb MaaTHHKOBB lie Bcer^a CbiBaioTB cxporo 

BBinoJiHeHbi. 

BoabMCMB xenepb Apyron npnin'fepx BOJiHbi paaptaceHia. 


80 — 
100 — 


PaMdyprB 
BaxaBia . 


SeMAempsiceme 18 J II 1911 %. 

Oinymajocb na EajiKaHCKOMB nojiyocTpoB'fe bb AaSaHin okojio ropo^a 
MonacTfaipH. 
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IlocmoHHHUR ceiiCMOipa^oez. 


Ma/immuct 

i E— w. 

3Iamnnum 

N—S. 

z = 

186,27,,. 

Z 

185, 87„. 

k = 

48,2 

^' = 

56,5 

— 

11087,,. 


1086 7^. 

T= 

23“4 

T = 

227 

T — 
-^1 

23,0 

T — 

1 

22,8 

0.2 = 
A 

0,00 

(X2 = -4- 

0,1 1 

Log (7^= 

^,0395 

Log Cj, — 

H,9783 


Log-^=0,0612. 

IIpaKTH^ecKH MO>EHO, BE oepBOME npnSjiHJKeein, cTOxaTB Bcfe nepio^M 

paBHBiMH MeiKAy coSoK) H o6a MaaxHBKa KaKE-6bi ycTaHOBjeaHtiMH na rpaHHuy 
anepioAH^HOCTH, teke KaKE, xoth a-hh MaflXHUKa N — S' p .® h Sbijio paBHO -♦-0,11, 
xo axoii BGJiH'iHH'fe fx® cooxB-tTCTByexE, corJiacHO Ta6jiHii;i& I-oh CSopHHKa ce^c- 
MOMexpHxecKHXE xaCxHiiE, Koe®<t¥n,ieHXE BaxyxaHia v~ 7600; a, npuxaKOME 
CHJiBHOME aaxyxaHiH, MaaxHHKE noarn yaie oSjiaAaeTE CBoficxBaMH BOOJiHife ane- 
pioAHHecKaro npadopa. 

Ha6jiK)aeHiH be iryjKOB-fe AaJiH: 

P= 21^ 39“ 49“ 

S= 21 43 34 

S — P== 0 3 45. 

Cji-fe AOBaxe JibHO , 

A = 2260 KHJiOM. 

2/^ = — 2,68 7„ Log 0,428 l(n) 

2 /^.= —7,31 7, Log 2 /^ = 1,1361 (n) 

Log ^=0,0612 

Ojyr 


Log tga = 1,6254 
a= 22“ 53'. 
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Ho 3 HaKaM'i> Y cji'feAyex't saKJiioHHTb, hto CM'fcm.eHie no^Bti 6biJio 

Ha STV", HO, Tan'll KaKt BepxHKajibHbiH ceHCMorpa<E>'i> noKasaJi'i., hto nepBoe 
BepxHKaJTbHoe ABHJKenie noHBbi dbiJio eanpaBJieHO nuuay, x.-e., hto nepBaa npo- 
AOJibHaa BOJiHa Gbua bojihoh pasp'^JKOHin, to h asnMj'xii anaiieHTpa 6yAexx> 

a = STr— 22°63'. 

9nHn,eHTpaJibH0My pascxoaHiio A = 2260 kmom. cooxB'fexcxBy ex'll Ayra 

A° = 20°19'. 

IIpH BbiHHC.iieHiH reorpa<i»HHecKHX'ii KoopAHHax't 3nHn.eiixpa no npHBeAeii- 
HbiMTi BT) § 2 rjiaBbi III 4>opMyjraM'ij, cji'^^jnyex'b npnuHTb sA'fecB sa oc ^lonoJincHie 
BBinienpHBeAeHHaro j’^rjia ao 180°, x.-e. noJiOJKHTb a = 15 7° 7 . ^axlie, npK- 
HHMaa BO BHHManie, nxo anHHenxpi) jieacHTT> kb sana^y ot-b IlyJiKOBa, Ha^Jie- 
JKHTB onpe^IJJienHbiii nsB BbiHncjieniH yroJii y AOJrroxbillyjiKOBaX. 

Cb bthmh AanubiMH ajih a n A° noJiyMacTcn 

-/ = 161°10' 

40°20'J^ 

X = 20° I'B. 

e 

Sxa xoHKa, afcHCXBHxeJibno, jibikhtb oa Ba.iKaHCKOMb nojiyocxpoB-fe, ue- 
aaieno otb ropo;i;a MoiiacTbipn. 

ConocxaBJieHie bgjihhhhb A^ — A^ AaJio cjiluyiomie pesyjibxaxM. Bb axy 
xafijiHuy BKJHOHCHbi H cxauiiiH cpaBHHTGJibiio 6 jih3ko oxcxoHiii,ia OTX) Monacxbipn. 


Cniajiiiiu. Ag A^ 

PaMGyprB -t-10 khjiom. 

Bina -*-20 » 

Tn<t»JiHCB 0 ‘ » 

TpiccxB -+-10 » 

JlaadaxB -+- 30 » 

KpaKQBB • 50 » 

Kapxyxa (Hcnania) ...... — 90 » 


Corjiacie bb Bbicmeii cxeiieHH yAOB-iexBopHxejibHoe. 
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Jljifi 3TorO'Hie seMJieTpjiceHm Walker, 3aBkAyK)iii,m oScepBaxopiet 
Eskdalemuir b-b HIorjiaiiAin, rA’fe ycxaHOBjieHBi xaKie-Hte ropHsoHxajiBHBie 
eeicMorpa^Bi, KaKB bb HyiKOBk, onpeA'feJiHJi'B coBepnieHeo caMOCToaxejiBHO n 
no TOMy-Hie caMOMy MexoAy reorpa4»nqecKia KoopAHHaxBi anHpeHxpa h nameJiB 

m =40°19'iS^ 

i O 

>,^ = 20° 26'^, 

qxo HaxoAHTcn bb npeKpacHOMB corjacin cb BBinienpHBe4;cHHBiMH IlyjKOBCKHMEr 
;iaHBBlMH. 

3™ npHMkpBi Harjrn;i;Ho ftOKasBiBaEoxB nojinyio bo 3 mo 3 khoctb, npn iiajinqin 
noAXOAamuxB ceHCMorpa<E>OBB, BecBMa y^oBjieTBopiiTejiBHBiMB oSpasoMB pasBic- 
KHBaxB, no HadjnoAeeiaMB oduoH jihuib cencMnnecKOH cxannin, noJiOKeiiie ann- 
nenxpa aejurexpHceHin. 3 to oScToaxejrBCTBO, a hmchho bosmoxkhocxb oiipe^'Ii- 
jienia asniwyxa animenTpa, no nepBBiMB MaKCHMajBiiBiMB CMtmeiiiaMB nonBbi npn 
nacxynjreHin ^asBi jp, mobkho pasciviaxpnBaxB, naKB npawoe AOKaaaxejiBCXBO xoaiy, 
qxo BOJiHBi nepsoH npe^BapHrcJiBHOH <i>a3Bi aMctbhxcjibho oSasanBi cbohmb iipo- 
HCXoatAenieMB npodoAhutiMz ynpyrnMB KOJteSaiiiaMB, pacnpocxpanaioir^HMcn 

CKB03B XOJimy 3eMJlH. 

BX) saKiioneiiie cjfeAyexB eine yKasaxB na xo, nxo xofi-JKe « 3 >opMyjioH (44) 
siOJKEio B0C[i0Jib30BaxBcn onpeAtjienin naiipaBJieHia ropHSOHxajiBnaro CMt- 
menia nonBBi npn nepBOMB BcxynjreniH nonepexiiBixB bojihb Bxopoii iipeABapn- 
xejiBHOH ‘i»a3Bi 8 , oxKyAa yn^e mojkho bbibgcxh saKjnoneiiie n o naiipaBjienin 
KOAeSanin nacxBUB bb nonepexHBixB cencjvinnecKnxB BOjrnaxB. 

Kb 3T0My Bonpocy mbi BepneMca euj.e bb § 3 iiacxonnj,eH rjiaBbi. 


§ 2. 

Onpe^t/ieHie yr-aa BwxoAa cewciviMMecKOM paAiauin. 

Bb rjiaB-£ Ill-cn mbi bba'I^jih, KaKoe Baacnoe snanenie HMkexB yroAB bbi- 
xoAa ceHCMHnecKOH paAiapia e, x.-e. yroAB, cocxaBAneMBiH KacaxeABHon kb 
xpaeKTopia ceacMaqecKaro Jiyna, bb xoxKk Bcrptna ea cb noBepxnocxBio 
seMAH, CB HAocKocxBK) ropasOHxa bb Mkcx'fe naSAioAeniH (cm. nepx. 131), 

3xoxb yroAB ecxB ucmunuuU yroAB BbixoAa cetcMaaecKoa paAiaAin. Ha 
gepx. 131 OHB npeACxasAeHB yrAOMB ABH; E — snHpeHxpB, B — M-kcTO na- 
djuGAenin. 
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Mbi BHA'feJiH TaKHte, 'ITO yrojii. e mo^ho nojiyqnTb oqeHb npocTO hs-b Kpn- 
BOH BpGMGHB npo6’fera J^JIa bojihb nepBOH np6ji,BapHT6JibH0H ^>a3Bi, no ^opMyjii^ 


cos 6 — Vi J 


( 45 ) 


Vi ccTb cKopocTb pacnpocTpaneiiifl npojiojibiibixT> cGHCMHnecKHXB bojihb 
BB caMbIXB BGpXHHXB CJOHXB BGMXH (CM. «I>OpMyjiy (54) § 3 TJiaBbl III). 

IIOAB BJliflHiGMB npOAOlbHOH BOJIHbl, yAapfllOmeH CHHBy BB TO’lKy B, 3ie- 
M6HTB nOBCpXHOCTH BGMJIH nOJy’IHTB H'feKOTOpOG MaKCHMaJIbHOG CM'femGBliG S, 

HanpaBJiGHHOG no jnmin BAi- 

BoBbMGMB npHMoyrojibHyio cncxGMy KOopAnnaTHbixB ocefi. 

Ocb ic-OBB iianpasHMB bb hjicckocth ropnBOHTa na N, ocb 2/-0BB na E, a 
ocb ^!-OBB BB 36 HHTB. UpoaKEtm nepsaro MaKCHMaibnaro CMtni;GHia nonsbi s 
no 3 THMB TpGMB HanpaBJIGHlAMB 0503 HaXIIMB COOTBtXCTBGHHO nopeSB X^TUX^. 
IIpH nOMOmH J^ByXB anGpiOJlIl''IGCKIIXB ropnSOHXaJIbHblXB MaaXHHKOBB CB 

rajrbBanoMGxpHHGCKOH pe^HCxpa^iGii, mojkho onpeA'feJiHTb BGJinqnHbi x^vl x^ no 
<I>OpMyJ'fe (41), CHHBIIIH CGHCMOrpaMMbl. 

IIojiHoe ropnaoHxaJibHOG CMimeniG % xoxkh scMHot noBepxnocxn nojiy- 

qHXCfl xor^a no <i>opMyji’fe 

x^—Vx^-^xl (46) 


PaciioJiaraa cme BepxHKaJibHbiMB ancpioAmecKHMB ceficMorpa'i^oMB, 
ypaBHenie ABHatonin Koxoparo, no cyni;GCXBy A'fejia, KaKB mw bha^Jib, HEntiviB 
ne oTJiHnaGxca oxb ypaBHonia ABH^eiiia anepioAnaecKaro lopusoumaAbumo 
cetcMorpa«i»a, moheho, tomho xaKHMB-acG oSpasoMB, bbibgcxh aecojiiornyio BGJin- 
qnny h BGpxHKaxbHofi cocxaBiaiODAefi x^ nopBaro MaKCHMaJibHaro CMfemeiiia 
noaBbi. Ha nepx. IZl x^ vi npeACxaBJieiibi cooxB-fexcxBGUHO oxpi&3KaMH 

BHb bb. 


OxHomGHic 
qHMB nepesB e. 


^ AacxB naMB xanreecB yrjia AiBH, Koxopbifi mw oSoana- 


tge 




1/4- 


(47) 


33 
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Yroj-B e HasBiBaeTca KamyiU/UMca yriOM'BBwxoAaceicMH'iecKOHpaAianiH; 
ero JierKO nojyiBXB hstj HaSjiioAeHiH:, iMia Bt paciiopaateHiH Tpn ota'I&jibhbix’b, 
iiOAXoAflmax'B cefiCMorpa«>a. 

yroi-B e BOoSme ne paBeaTb yoy e, TaKTb KaK-B y noBepxHOCXH seiwjiH, b-b 
TO^K- fe JBj MoryxB npoHCxoAHXB pasHBie cjioatHBie npoiteccBi npeBpameHia cefic- 
MHqecKoi BBeprin, npn'ieM'B, MeJKjiy npoqiMB, .bx> xoHKt B nponcxoAuxTb qacxHH- 
Hoe oxpa®enie ceScMHxecKaro Jiyqa bb HanpaBJieHiH BF . 

BonpocB 0 BaBHCHMOCTH Memjty yrjasiH enie npeACTaBJiaexi> co5oio oahhb 
HBB BeCBMa CIOHtHBIXt BOnpOCOBB COBpeMeHHOH XeOpeXHieCKOH CeHCMOMexpiH, 
KOXOpBli He SbIJIB AO CHXB nOpB OKOHHaxeJBHO H BnOJlHi& CXpOrHMB H y6'feAlI- 
xeiBHBiMB o6pa30MB pasp^meBB. 

npo<i». Wie chert AaexB ci'feAyiomyK) <E>opwyxyj CBHSBiBaiomyioyrjiBieH ez 



.(48) 


I’A'fe Fj H Fg npeAcxaBMiOTB coSoio CKopoexH pacnpocxpaneHia hpoagjibhbixb 
H HOnepeHHBIXB BOJHB BB CaMBlXB BepXHHXB CJIOflXB BeMJIH. 


TaKHMB o 6 pa 30 MB, onpeA'feiHBB KaHcymifica yrojB bbixoab cencMHqecKOH 
paAiapin e hsb naSjiEOAeHiEr, mohiho, no <&opMyjih (48), nanxH h hcthhhbih 
yrojiB e. 


noACxaBJifla BB <&opMyjry (48) BBipaateHie cose h3b ^opMyjiBi (45) h co- 
KpamaH Ha F^, fiy^eMB hm^xb 




(49) 


3ra <E>opMyjia AaexB npaMoii luexoAB onpeA^feienia CKopocxH pacnpocxpa- 
HeHia noriepeHHBixB ceHCMHnecKHXB boahb Fg bb cbmbixb sepxHHXB cjohxb 
3eMjiH, HGsaBHCHMO oxB KaKHXB-jfnSo HpeAnojOHteHiH 0 BejinqHHh cKopocxn 
pacnpocxpaneHia npoAOJiBH&ixB bojihb F^. Bb BHAy axoro, HeuocpeACXBeHHoe 
onpeAtjieHie yrjia e h3b na^jKOAeum npio6phTaexB oco5bih HHxepecB. 

Xoxfl H3B naSjnoAeHin y noBepxuocxn 3eMJH hbab xpeuia cocxaBjraiODnnMH 
CM'feni.eHia hohbbi mojkho HenocpeAciBeuHo, HesaBHCHMO otb kakhxb-jihSo xeo- 
poTHnecKoxB coo5pa3KeHiH, bbibccth tojibko Kaotcyw/iiicn yroJiB bbixoab cenc- 
MHxecKOH paAiapiH e, ho axo oScToaxejiBcxBo iie HM-teiB oco6eHHO cymecxHeii- 
Haro seaneHia, iakb kakb pasimua MeacAy yrjiaMH e h e, BBinncJiaeMaa no 
«>opMyji'fe Wiechert’a, am annpeHxpajBHBixB paBCxoanifi A, npeB&miaiomHXB 
1500 KMOMexpoBB, BOo5m;e roBopa ohchb HeanaqHxejiBHa. 
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Hto5bi yS-feAHTBCH BT, cDpaBCAJiHBOCTH BBiiuecKasaHHaro, B-B cji-fe^iyiomeH 
TadJina-fe XIII conocTaBJieHBi (cb OKpyrjieHieM'B ao 1°), pasjJHqHBiXB ann- 
DieHTpajiBeBix'B pascTOHniH A, BejiH*iHHBi HCTBHHaro yrjra BBixo^a cetcMHqecKot 
paAiaiiiH e, BBmeAeHHBia Zoeppritz’oMB h Geiger’oMB hsb KpHBofi BpeMemb 
npo6'6ra npoAOABHBix'B bojhb (cm. Ta5j!Hn;y III na CTp. 151), cb 
K aacyn^arocfl yrjia e, BBiaHCJteHHBiMH no cji-tAyiomeia <t>opMyji'fe (50), BBixeKaiomeS 
HenocpeACTBeHHO h3b <E>opMyjiBi (48), npHimMaa, corjiacno npeAWAymeMy, a-hh 
B epXHHXB CJIOeBB SeMAH, Fj=7,17 ““VcaKO ^2=4,01 a, CA-fcAOBaTeABHO, 

^=0,559. 

" sine=l — 2.(0,559)2cos2e (50) 

Ta^AHaa axa noKasBiBacTB, qxo, A-®fl 3 nHii,eHTpaABHBixB pascxoamH A mchb- 
niHXB 2000 KMOMexpoBB, 6 > e, a, AJ*a BC'fexB CdABiiinxB SHaaeHiH A, e BcerAa 
MCHBine <s, HO pasHHHa HnrA'fe ne npeBBimaexB 2 — 3°, CA’feAOBaxeABHO, OHa 
BooCme HecymecxBOHHa. 

Toabko AJia BecBMa 6 ah3khxb seMAexpaceHifi e seanaxeABHO 5ojiBme e. 
Bb npoA^At, iipH A = 0, e — 0, a e==22°. TaKHMB oSpaaoMB, no xeopin 
Wiechert’a, KaHcyui.iHCH yroAB BBixoAa ceacMHHecKofi paAianin HHKorAa ho 
MOHcexB 5bixb MeHBiue 22°. 

IlepBBiH, 3aHHMaBrai:&CH ohbixhbimb onpeA'^-senieMB yxAa e h3b naSAioAe- 
HiH, 5 biab moaoaoh, kb Hecaacxiio yMepniin bb paHHeMB Bospacx'fe, repMaecKifi 
cetCMOAorB Schlttter. OAnaKO, ohb, iipH BBiBOA'fe npoaKHin CM-femenit 
nOHBBI a?„, X„ H £C_ OKOAO P, IIOABSOBaACH «I>OpMyAOH AAH OIipeAliJICHifl MBKCH- 
MHABHBIXB CMfemeHiH IIOHBBI, HpH yCXailOBHBUlHXCH, rapMOlIHHeCKHXB KOACSa- 

maxB, He CHHxaacB bobco cb HaaaABHBiMH ycAoeiaMH AaaaceHia npH^opa, nero, 

KaKB MBl BHA'fejlH paHBHie, BB AaHHOMX) CAyHa'fe HHKOHMB 06pa30MB A'f»J13.TB HeAb3a, 
xaKB KaKB nepBBiii MaKCHiviyMB na ceicMorpaMMl; iiacxynaexB BecBivia CKOpo 
nocA'j& HanaAa P, KorAa BAianie co6cxBeHnaro ABHHteiiiH npuSopa MOHcexB enxe 
BB CHABHoii M'fept cKasaxBCH (HAeiiBi, coAep?Kaiii;ie MHoacHxeAeMB HOKasaxcAB- 
Hyto <i.yHKn.iio, He CA'feJiaAHCB eiii,e AOCxaxoHUO mhabimh). 

IIocA'fe Scliltiter’a 3 xhmb BoripocoMB iihkto SoA'fee ne saHHMaACfl. 

Bb HOCA'feAHee BpCMH, nocA'fe ycxanoBKH A'fexoMB npoHiAaro, 1910 roAa 
Ha IlyAKOBCKOH ceiicMHHecKoficTauHiHBepxiTKaABHaro, anepioAH*iecKaro ceficMO- 
rpa<i>a BBiraeoHHcaHHax’O ycxpoiicTBa, neAyHiiACH na^AiOAaxeABHBiH MaxepiaAB, 
H3B KOXOparO HBHAaCB B03M0>KH0CXB BblBGCXH, A-^H pa 3 AHHHBlXB 3 nHH,eHXpaAB- 

HBixB pa 3 cxoHHit A, BeAHHHHy KaacymarocH yria BBixoAa ceicMBHecKOH pa- 
Aianin e. 

/(ah Aynuiaro noflcueidH xoro, KaKHMB odpasoMB yroAB e bbiboaktch hsb 

HadAIOACHlH, npHBCAeMB OAHHB HHCACHHBIH HpHM^tpB, OTHOCHIHiHCfl KB aeMACTpH- 

ceHiio 24/ VI 1910 r., oHHHeHxpB Koero naxoAH-iCH bb AAJKHp'fe. 

38* 
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Ta6jinii,a XIII. 


A 

e 

e 

0 KIIJC, 

0° 

22° 

500 

11 

23 

1000 

21 

27 

1500 

30 

32 

2000 

37 

37 

2500 

44 

42 

3000 

49 

47 

3500 

63 

52 

4000 

57 

54 

4500 

60 

58 

5000 

63 

60 

5500 

66 

62 

6000 

65 

62 

6500 

65 

63 

7000 

65 

63 

7500 

66 

63 

8000 

66 

64 

8500 

67 

64 

9000 

67 

65 

9500 

68 

66 

10000 

69 

67 

10500 

70 

67 V 

11000 

70 

68 

11500 

71 

69 

12000 

72 

70 

12500 

73 

71 

13000 

74 

72 
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y BC'fex'fc TpexTb ceicMorpa^^OBib coScTBenoBii nepioAB Koxe^anifi (^esi* 
aaTyxaeia) Becbivia Maio OTjnaajica otb coScTseHEaro nepio^a KOJieSaHiH coot- 
B'fexcTByioinaro raxtBaHOMexpa, a noxoMy bxh nepioXti Moacno Sbijio cxHxaxt. 
paBHBiMH MGHCAy C060K) (T= T^), Ro T j BepxHKaxbHaro ceHCMorpa«s»a 6£>ixo 
SHa’XHxejiBHO MenEine, x'feMX) y ropHsoexajrsHBix’B MaaxHHKOBx.. 


HocmofiHHhisi ceiicMotpa^oez. 



E—W. 

^lanmmiivh 

N—8. 

JBepmuKCiAtHtiu ceuGMOvpa0% Z. 


186,2 7. 

1= 

185,8 7. 

1 = 

377,67. 

J'Q 

48,6 


54,3 

k== 

236,5 


1105 7. 

A = 

10997 . 

Aj^ — 

9157 . 

11 

11 

23°2 


23“2 

T=T^ = 

13?7 

p.2=-+- 

0,02 

p.2==: hH 

0,12 


-0,01 

Log G£!~ 

2^,0371 

Log (7,v= 

H,9904 

Log = 

^,7389 


Log yp = 

= 0,0467. 





Bx> nepBOMX> iipiiOjiHaKeniH mojkho, KaKX. mbi paiiLine BUAt-an, npaKTHHecKn 
cxHxaxB BesA'fe == 0. 

Ha6jiioAeHifl bx> llyjiKOB'fe 

P= 13 ’‘ 33 “ 0 ° 

= 13 37 53 

8 — P= 0 4 53 

A == 3140 KHJIOM. 

riepBBia MaKCHRiajiBiiBm oxKJioneniB okojio P 5biji0 
2/^=-f-0,55V^, S/^=-f-0,547«, 2/.==-^0,957., P^=4“4 h !f,„=l“3. 

Cji'feAoeaxeJiBHO, ropHsoirrajiBiioe CMifeineHie iio0bbi 6bijio iia NE. 

Ho, xaKTb KaKx> nojiojKHxejiBHO, xo nej^Baa ceHCMfixecKaa BOJHa 5BiJia 
BOJLHOEi OKaxiH, a, cx'fe^^oBaxejiBrio, a3HMyxx> 9iiHU,eHxpa 6 yfl.eTh SW. 
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II 

6j3 

o 

T,7404 

Log>^ = 

0,2676 

Lo«-^== 

0,0467 

Log tg oc — 

0,0547. 

oi = SW~- 

• 

o 

CO 

0 

00 

1 


Cl. 3THMH AaUHLlMH AJIJ3 A H a HOJiyHaiOTCa CJI'feAyiOIII.ifl KOOpAHHaTBI aOH- 
AGHTpa: 

<p^z=37° 8'N 
3°54:'E. 

9ra To^Ka imxoAHTCfl okojio AjiatHpa. 

JBuHucJieuie e no ^opMyAaMz (41) %i (47). 



E~W. 

N— 3. 

z. 

T 

p 

4H 

4“4 

4“4 

T 

23,2 

23,2 

13,7 

Tp 

n = -f 

0,190 

0,190 

0,321 (no Ta6. II COopn.) 

mj 

0,783 

0,783 

0,488 (noTaS. XII; cm. exp. 505) 

Vm 

0 , 557 , 

0 , 547 , 

0 , 957 , 

Log?/^ 

T,7404 

T,7324 

T,9777 

Log' t; 

T,3565 

1,3565 

T,8565 

Logq 

2,0371 

¥,9904 

¥,7389 

Log'i^CU 

0,1062 ' 

0,1062 

0,3116 

Log 

¥,2402 

¥,1855 

¥,3847 


0 , 001747 , 

0 , 001537 , 

0 , 002427 ,. 


BtipaaKaa axn BejingHEBi bb MHKpoeaxTb, SyAOMB hm^tb 

33 ^ = 2 , 42 '^ 
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=1/ a:| -4- = 2,32^ 
tge = — • 

LogaJ^== 0,3838 
Log' = T, G 3 4 5 
Log tg 6 = 0,0183 
e = 46°12' 

iipii 

A = 3140 KHJIOM. 


BhiHUCAeuie no ^opMy.i7h (42) dna. eep^nunanhumo ceucMOipa^a. 

0,321 
^^= 1,856 
T= 13,7 


9x0 coBiiaA^toTTj btj j^anHOMTb cJiy*^iai> biiojihIj tohho ct* paotiocTbio mo- 
MenTOB'b MaKCHMyMa Ha ceficMorpaMM'Ij h rianaJia ABHJKeniH (P). OAnaKO, pas- 

Bl) hIiCKOJIBKO AeCHTMXTj AOJTOK CeKyilABI MOJK^y BBlHHCJieHHOS H HaSJHO- 

ji.eiiiioii BeJTHHHHOH BcerAa bosmojkhbi. 

Btotb npHM'fep'B iiarjiHAHO iioKaBBiBaenb, hto onpeA^^jenie Ka>KyiH,arocfl 
yrjia BBixo^a ceiicMnaecKOH paAianin e h 31^ HaGjiioAeuifi cb TpeMH cefiCMorpa- 
«i>aMH He npeACTaBJuiert iiHKaKnxB npaKTHHecKnxB saTpyAHeHii. 

BsiHieyKaBaHHblMTb CIIOCOGoMB H GblAB OGpaGOTaHB HOB'feftUlifi riyJIKOB- 
CKin HaSjTEOAaxeJibHbiH Maxopiaix., iipnaeMB pesyjibxaxbi Bbrnncxenift Sbijih iia- 
HeceHbi rpa<i>HHecKH na HepxeacB. Ho och a^CHHCCx. 6 bijih OTJiojKeHbi 3i3Hii,eH- 
xpaJibHbiH paacxoHHifl A, a no och opAHnaxTb cooxB'fexcxByioiiiAO yrjibi e, h 
qepeBB Bcfe axn xohkh dbuia aax'fewB nposeAena no BOBMOHtnoexH corjiacnaa 
KpHBaa. 

3xh AaHHbifl HO oxBaxbiBaioxx* AOCxaxoHiio Gojibinoro queia naSJiioAeHifi, 

HTOSbl HBTb HHXB MOHCHO GblJIO XeiiepB yHiB A'fe-iaXb BHOAH'fe HaAeJKHbie BbIBOAbT 


Log ii = 1,5065 

Log^„, = 0,2686 (no xa6. XI; cm. exp. 504). 
LogT= 1,1367 
Log 2u = 1,2018 

“ l',3. 
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H . saKiio^eHifl, ho, x'feM'B He Men'ie, noiyHenHbie pcsyjibTaTBi npeACTaBJHioT'B 
HSeicTHblH HHTepeCb. 

B-b cjii^Ayiomei Ta6jiHii,1j XIV conocxaBJieHLi (ct oKpyrjieHieM-b ao 1°) 
BejiHHnHbi yrjia e, cHHTbia cb BbimeyiiOMHHyTOH crJiaateHnoH KpHBOii, cb 
HHCJ iaMH, AaiiHbiMii Scliltiter’oM'b. 


Ta6.1rH^a XIV. 


A 

e (no IlyjiKOBy) 

e (no SclilQter’y) 

2000 K.iM. 

— . 

29° — 39° npii A = 2000 — 

2100 KJIM. 

2500 

48° 

57 

3000 

44 

59 

3500 

43 

— 

4000 

42 

— 

4500 

43 

— 

5000 

44 

— 

5500 

46 

— 

6000 

48 

— 

6500 

51 

— 

7000 

54 

— 

7500 

58 

04 

8000 

62 

09 

8500 

65 

/ o 

9000 

67 

75 

9500 

68 

~ 

lOOOO 

' 

70 

— 

10500 

71 

— 

11000 

72 

— 

11500 

72 

78 

12000 

73 


12500 

73 

— 

13000 

74 
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CpaBHHBaa 3 th BejTHaiiHbi e, BbiBeAeeHbm na ocnoBaHin IlyjiKOBCKHXT) 
Ha 6 j[K)fl,eHm, ctj BejinanHaMH e h e, AaHHbiivm b'e npeabiji.yiii;eH TaSxnn.'i XIII, 
BHAHO, aTO, npn A = 2500 - — 3000 , h Haannaa otb A = 8000 , corjiacie 

MGJKAy 3 TEMH HHCJiaMH B006lII,e BHOJIHfe y^OBJieTBOpHTeJbHOe. OAHaKO, Ta- 
6 jiHi],a XIII yKasbiBaeTi. aa to, aTO e n e Hen;pepueuo BOspaciaioTB BM'fecTfe 
GT. A, TorAa KaKt IlyjiKOBCKia HaCiiOAeHia AaioTT. BaMeKi* aa to, hto yrojit e 
npOXOAHTT. aepe 3 T> irlKOTOpbli MHHHMyMTj BTb 42 ° OKOJIO A = 4000 KJIM. 

Bt. nacToainee Bpewa TpyAHo eme, sa HBAOCTaTKOMi. aadjiiOAaTejibHaro 
MaTopiajra, ctj yB'lpeiiHOCTbio yTBepacAaTb, aro otot’l MHHHMyMTb AMcTBHTejibHO 
peajieiiT), a ae o 6 ycj[aBJiH 8 aeTca, HanpaM'fcp't, HecoBepmeHCTBOM-B caMHXTb 
Ha 6 jiK)AeHiii hjih KaKHMH-iiHdyAb cjiyaaiubiMH npHaHHaim. ^'feHCTBHTeiLHO, iia 
BOJiHanHy yrjia e Moryr'B HecoMHtiiHbiMTb o 6 pa 30 M'L BJiiaTb pasHbia reojicrnae- 
cida ocoGenHOCTH, jMoryin,ia BCTp-fexHTbca na nyxH coHCMHaecKaro jyaa, paBHo 
KaKTb H iiaupaBieuie OTKy^a HAeTi) cooTB'l 5 TCTByK)iii.aa cencMnaecKaa bojihe. 
TaKHMT. oSpaaoM'B, o 6 m,aro saKOna AJia saBHCHMOcxH yrxa e otb A MoatexT,, Bt 
cymaocTH, BOBCC H lie 5 biTb, H c.i'feAyex'L xpaKTOBaxb KaacAbiH Bcxp-fcaaioiiAiHca aa 
npaKTHK'fe cjiyaaii oxA'Iabiio. Ho Moatno, Koiieafio, roBopHXb o H-tKoxopot cped- 
ueu SaBHCHMOCTH G OTX> A, KB KEKOBOMy CJiyaEK) H OTHOCaiCa, BB CymnOCTH, aHCXa 

iipeAbiAyui.en Ta6.iiimbi XIV. Ho, bo BcaKOMx. ciyaa-fe, xmaiexbHbia n Bce- 
CTopoimiJi nenocpedcmGemmn Ha5jiioAeHia iiaAX> KaJKym,HMca yrxoMB bbixoa^ 
ceficMnaecKOH paAiapiii c apesBbiaaiiiio Baambi, xekb KaKB ohh MoryxB oxKpbixb 
aaMB BOBbiii iiyxb kb nsyaenito reoJiorHaecKHXB ocoSeEHOCxeii BnyxpeHHiiro 
CTpoenia seMJin. 


BbimeoimcaiiobiH wiexoA'b oapeA'feieHia yr^a e cxpaAaexB, oaheko, hIsko- 
XOpblMH CyiHeCTBCHUblMH HCAOCXaTKaMH. 

Bo-iiepBbixB, BB ocHOBaiim «i>opMyjbi (41), cjiyiKaipeH aaa BbiaHCJieHifla;^,^, 
xeiKHTB iipeAaojroJKenie, axo nepBaa iiaAaiomaa iipoAOXbuaa ceficMHaecKaa 
BOJiHa yAOBiexBopHexB bb xoanocxH saKoiiy rapMoimaecKHXB K0Jie5aHi:S. 

Bo-BxopbixB, oiipeA'lJieiiie iipo3Kii,iH MaKCHuiajibHbixB CMfcineiiiii noasbi no 
xpeMB BsaiiMHo nepiieHAHKyAHpnbiM'B ochmb KoopAHnaxB xpe^yexB npeABapii- 
xeAbimro BbiancAeiim ti^ynKpin 

BB-xpexbHXB, BBiaHCAGHie Tpe6yexB xoaiiaro anania iiepioAa 2^, 

cooTBliTcxByH)m.ei ceicMnaecKOi Boinbi (axa onpeA^fexeiiiii m), a BM'fecx'fe cb 
T- feaiB onpeAfeJienie okoao naaajia iiepBofi <[>a3bi P, rAfe rapMomiaecKoe abh- 
menie npu6opa eiii,e iie ycxaiiOBHAOCb h BAiflide naaaxbHbixB ycAOBin ABHaienia 
ein,e CKasbiBaeTcn, iioAaacB oaenb saxpyAHHxeJibHO, ne roBopn yme o xomb, 
axo OKOJIO P jierKO MonceTB Bcxp'fexHXbCfl ne npocxaa ceHCMiaecKaa bojihe, a 
cynepno3im,iji AoyxB hjih irLcKoxbKHXB bojiiib cb pasjiHaiibiMH nepiOAa.MH T^. 

OtB BC^feXB 3 XHXB HeyAOSCTBB MOJKEO, OAUEKO, COBepmeaHO H36aBHTbCfl n 
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AETb MeTo;^•I>, KOTopBiH MomeTt cjijaKHTb WH oopeA'fejieHifl KaHcymarocfl yrjia 
BBixoAa cencMHHecKOH pa^iaEtiH e, coBepraeHHO HesaencHMO OTt KaKHx-B-JiHeo 
anpiopHMX'B npeAOOjroaceHiH o xapaKTep-fe ABHacema noaBbi h kotopbih bobcb 
EG Tpe^yeTij onpeA'tjieHiH n BwqncjreHia «i>yHKn,iH 

Kt. OEHcaHiio BToro weTO^a mbi TenepB h nepeHACMB. 

9Toro npeAEoxosKEMi), eto Bcfe xpn ceHCM[orpa«3E»a, — Asa ropHsoH- 
TaJibHBix'B H OAHH'B BGpTHKajiBHBiH, — ycTaHOBJieHBi cTporo HA rpaHHii;y anepio- 

AHEHOCTH (|X^=0) H ETO BCfe OHH HM'felOT'B OAHH’B H TOTB-Ete COSCTBGHHbm 

nepioATb KOAeSaniH T, paBHbiia bb toehocth cooTB'fercTByioiii.eMy coScTBenHOMy 
nepioAy KOJieSaHifl raiBBaHOMexpoBB T^. 

AGcojiioTHoe CM^m^eMe BAeMeaxa seMHOH noBepxHOCXH bb MOMeuxB t 
nycxB 5yAexB s, FA'fe s ecxB coeepmeuno npouaeojihuan <E>yHKa,ia otb t. 

s = f{t) ( 61 ) 

Ilycxb yrojiB, cocxaBJiaeMbiH HanpaBJiGHioMB s cb ujiockocxbk) ropHBOHxa 
BB Mtcxt HaSjiioAeHia, 6yAexB e, a yroAB, cocxaBjraeMbiH niocKOcxbio, npoxo- 
AEmefi EepesB s h BepxHKaABHyio xheIk), cb ejiockocxbk) MepnAiaHa — a (a3H- 
MyxB). Cm. Eepx. 132. 

HepT. 132. 





ITpo^K^iK) s Ha HanpaBjiGHie MepnAiana (kb N"y) oSosimEHMB EepesB ^ 
npo3Kn;iK) na HanpaBjrenie nepBaro BepxHKajia (kb E^y) EepesB a Bepxn- 
KajTbHyio npo3Kn.ito (kb seHHxy) qepesB x^. 

TorAa 


Xjf — scos ecosa 
x^-= s cos esin a > 

! 
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IIojiHoe ropH30HTajiE.Hoe CM-fememe noHB&i SyAeTt 


^ 




(53) 


PascMOTpHMTb xenepB, HanpHM'fep'B, ABHHcenie raJibBanoMeTpa, CBasaHHaro 
c'B ceicMorpa^&OMi., perncTpnpyiomHM'B cocxaBJiaiomyK) N — S. 

Ha ocHOBaHin cA'^^JiasHbixi) npeAnojiomeriiH, mw SyAeMt EMfeb cji't^yio- 
mifl ABa AH^<3>epeHi],iaJibHbix'b ypaBnema: 




1 _ d^s 

— • COS e cos « = 0 


(64) 




(55) 


FA-fe G ecxb yrojiTb noBopoxa MaaxuHKa, 9 cooxB-^&xcxByiomiH yroix, noBopoxa 
raJibBaHOMexpa, a 

n = ^ (56) 


n oduuaKoeo BC'fexx. xpexi* upHSopoB-b. 
BBCAeM'b xenepb noeyio nepeM-feneyio 


(57) 


ToPAa 


dO 


.o 2 

dfa" * j 


H nauiH AB‘*»«>epeHu,iajibiibm ypaBHOHia (54) h (55) npaiviyxii CA'feAyiom.i^ bhai*: 

-I- 2 II 0 -I- • cos e cos == 0 (58) 


o <"^9 


h dQ 

— • “TF 

n dc; 


(59) 


BBeAOMTb xenei^b cJi'^Aytomee o5o3Haaeeie: 


1 d^s 
n'-^ * dt^ 


<I> (^, ^) (60) 


ToPAa ypaBHCHie ( 58 ) npOAOxaBuxca c.rfcAyK>iii,HMi> oSpasoM-b: 


_l-- 2 — -tr- 6 


•cose cos a . <E> (^, n) (61) 
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Ha ocHOBaeiH •i^opiviyji'L (70) h (77) § 3 PjiaBBi VII, o6io,iH HHTerpaii'i. 
3Toro ypaBHenifl MOatHO npeacTaBHTB Bt crfAyiomeinTb 


0 = e ^ [Fj, -t- Fg E] cos e cos a . 4^ (^, yi), (62) 

TA'fe 

'4^ (^, n) = e~^ Q H <!> (i, w) ^ J 6^ <!> (^, n) (63) 

onpe^tieHifl nocTOHHHwx'B F^^ h Fg oGpaTHMca kx na'^iajiBHbiMx ycjio- 

BiflMX 

Ilpn ^ = 0 HJiH, aTO TO-ace, E==0, 0^ = 0, a, Ha ociiOBamH ypas- 
HeHii (54) h (57), 

(d(i\ (m\ 1 j: fds\ 

U A=o== (^ko* ^ — T • ^ « (^L; 

CjI'fejJ.OBaTeJIBHO, MBI 6 y;i.eMX HM-feTB 


H 


HJin 


cos e cos a • 


g=0 


0 = Fjl Y’ QOS e cos a . (o, n) 

■ i (fa=„= - A - r, - 4- . cos .-cos . [^41^*! 1 

r*! = T ^ a . 4^ (o, n) 

H ’ 

r, = i- cos .-cos« [.^.(0, J . 

TaKHMx oSpasoMx, 0 Moacexx obitb OKOHHaxeJiBHO npcACxaBJieHO 'i>yHKn;iei 
CJity^yiomaro BHAa: 


0 = -^ cos e cos oc . (^, n) 


(64) 


XA'fe 


OopaxHMCfl xenepB kb AH<i> 4 >epeflaiajiBU 0 My ypaBHeniio ( 59 ). 

rt <^9 7 c - ^ -r ^ 

SW ^ -1- 9 = — cos e COS a .O (6, ^^), . . . . 




1 . 

n df 


(65) 

(66) 


TpaKxya ypaBHenie (65) xohho xanate, KaKx mbi xpaKxoBajiH ypaene- 
Hie (61), H, npHHHMaa bo BHHMaHie,-xxo HaxajEHBia ycjEOBia ABHHteHia ajih 9 
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cyxB cji-feayioinifl : 

npH t = 0 HJiH ^ = 0, cp — 0H^ = ^*n = 0, 

Mbi MOHceMT. oKOHHaTejiBHoe BBipaacenie mh <p npeACTasHTB cjiifeAyK>iii;nMX> 
oSpaaoMi) : 

o = cose cosa. n) ( 67 ) 

nepBBiH MaKCHMyMTb AJifl 9, a hmchho 9^5 onpea’ijiHTCH hst* ycjioBiH 

“:^ = 0 ( 68 ) 

O 603 HaHHB’t cooTBisTCTByiomifi KopeHb BToro ypaBHCHia BepesT* , ffy^cMt 
HM-feTB 

— cosecoscx.,]^{^^,n). 


OSosHa'iiiB'B eme ^epes-B pascToaHie sepKajia y rajiBBaHOMexpa ji,o 
noBepxHOCTH perHCTpHpnaro BaJia bt. iianpaBJieHin HopMajiBHO na^aiomaro 
jiyxa, a nepesTj OTKJfoneHie cb’Iitoboh to^kh na CapaSan'fe, cooTBfocxByio- 
mee yrjiy oxKJiOHeHia rajiBBanoMexpa 9^, 6yAeM'B HM’fexB 

V-m . 

njin 

cosccosa. ( 69 ) 


OxJiHqafl xenepB nepBBiH MaKCHMajBHBia oxKJioHenifl y Bcfex^ xpcxTb 
cetcMorpa^^OB-B, paBHO KaKij h hxxi nocxoaneBiH, cooxBtxcxBCHHO HHAeKcaMH N, 
JE M GyACM-B hmIsxb 

~ ^ 

y^ = (^) e sin a . , n) 

2/^ _ (^)^ sin e . 2 J^(^^ , w). 

m 

TaKx> KaKt aih BC’fcxx. xpexx. ceficMorpa€>OB'B HM'tex'B oaho n 

xo-3Ke 'qncAeHHoe 3Han[eHie, to mbi GyAeMx. HMrifexB 


cos e = 


1 
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H 


HJTH, OKOH^aTeJIbHO, 


IIo 3T0H nocJi'iiAEreH ^opMyji'fe h mohiho BbiincaaTB Kaatymmcfl yrojii. 
Bbixo^a ceficMHqecKOH pa^ianiiH e npH coeepmenuo npouseoAhuoMz 3Ha*ieHiH 
<i'yHKn;iH s = f (^). 

BbWHCJieHie oyEKnin F{^^,n) npn aiOM'b cnoco6*fc coBepmeimo ot- 
na;i;aeT'b, npmeM'b nocToanHwa ceHCMorpa^&oB-b n Moryx'b HM-fexh pa3- 
jinaebia sHaaenia. Eahhcxeghho axo s^-fecb xpeSyexca, 3X0 xo, axo5bi coScxBeHHbm 
^epio;^'b saxyxaeia) Bcfex-b xpexa, ceHCMorpaa^OBB T 6biJi’b-6bi OAHHaKOBB 

H paseHTb H axo6bi BC-fe xpa npn5opa eaxo^ajiHCb aa rpaHHix'fe anepio- 
AaaaocxH. 

OKOHaaxexbHaa <E>opMyjra (70) njia BbiaacjieHia e oxJiHaaexca npn axoMB 
6oxbrao:H npocxoTot. 

Cnoco^B axoxB eme ne iipHM'feaajica na npaKXHK'fc, ho ho iiOAJreacHXB co- 
MH'liHiio, axo, BB BHAy ©ro xeopexHaecKofi oSocHOBaHHOcxH, ohb aojukchb npn- 
BecxH KB BHOJiH'fe HaAeacHbiMB pesyjibxaxaMB. 



§ 3. 

OnpeAtaeHie n/iocKocTu KoaeOaHiii nacTMLii* bb nonepenHbiXB BoaHaxB BTopoil 

({lasbi. 

HsJoateHHbie bb AByxB npeAmecxByK)iq,HXB naparpa«»axB MexoAbi 
onpeA'feJieHiH aScoiioxHaro HanpaBjrenia CMtuAenia xoaKH seMHOi noBepXHOCXH 
npH nepBOMB BcxynjreHiH npoAOJbHbixB ceacMHaecKoxB bojihb, a HMenno onpe- 
A^JieHie aBHMyxa a h KaaKymaroca yrjia BbixoAa cencMHaecKOH paAiapin e, 
MoryxB 5bixb HenocpeACxseHHO npHMiiHeHbi h kb nepBoS nonepeunou BOJiH'fe 
BTOpoi HpeABapHXeJIBHOH <E*a3bI <9, axo AaeXB B03M03KH0CXb p'feraHXb BonpocB 0 

HOjroateHiH hjiockocxh KOJieSaHiH aacxHHB bb nonepeaHOH ynpyroft Boxirfe bb 
MOMBHXB ea BCXp'feaH CB nOBepXHOCXbK) SCMJIH. 

Ha cji'feAyioiii.eMB aepxejK'fe 133 E npeACxaBjraexB co6oio 3 nHn,eHxpB 
aeMJiexpflceHifl, B — m^cto Ha^JKOACHiH, a MLB xpaeKxopiio cencMHaecKHXB 
xyaet. 
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yroji-B PBD, cocTaBJifleMbii KacaxejibHofi kt> xpaeKTopiii Jiy'qa, b-b Toqu'fe 
ea BCTpi^HH Cl) noBepxHOCTtio seMJiii, ctj mockoctbk) ropHSOHTa, ecxb 
yrojit Bbixoaa ceHCMnaecKot pa^iapin e. 

HaiipaBieHie BM KOJiedaHit aacxHD.Xj bx> 
nonepeaeoH BOiH'fe nepneH^HKyjiapHO kx> i5P; 
njocKocxBH) KOJiefiaHiH aacTHii;x> mbi HasoBeMx. 
njiocKOCXb, npoxoAfliuyio 'iepe3x> BP h BM. 

no anajioriH ct* odthkoh, mw MoaKeaiB, 
npHAepJKHBaacb xeopiH Neumann’ a, nasBaxb 
axy njiocKOCXb ycjiOBHO njLOCKOCTbio nojnpH- 
sapin nonepeanbixi) ceHCMio^ecKHXTb Jiyqeii. 

HuTepeciio xenept oiipeA'feJiHXb BejHqn- 
Hy yna p, cocxaBjaeMaro axon njrocKocxbio 
nojiapnaapin ctb njiocKOCTbio 6 ojn.moro apyra, npoxoflamaro Hepe 3 x> ann- 
peHxp-b H M-fecxo iia^jncAeniH. 

EcjiH- 6 bi seMJifl cocxoajia h 3 x. BnojiH'fe oAHopo^HBixx* KOHpeEirpHaecKHxx. 
CJoeBB, <&H3H’q[ecKia CBoncxea Koxopbixt saBHC-fexH-Cbi xoxbKO oxx» pascxoHHia 
AO peiixpa 3 eMJiiT, xo, ks'b coo5pa3KeniH cniviMexpin, mojkho 5biJio-6bi oJKHAaxb, 
UTO yroJiTb p HJiH paBeiiTb 0°, hjih 90°, x.-e., xxo K 0 Jie 6 aHie aacxHpX) cosep- 
maexcfl mh bx> djiockocxh 6ojibmoro i^pyra JEOB, mh nepneHAHKyxflpHO kx> 
iieii. OxcxyujieHie ate A'tncxBHxeJibiioH BCJiHPHUbi p otx> axHXx. npeA^JiBHbixx> 
xeopexHxecKHXx. seaxeEiin Moa?eTx> Aaxb HHxepeciibm yKasaiiia o HenpaBiiJibH0Mx> 
pacnojTOJKGHiH njtacxoBx. bx> Bepxrmxx> cjiofixx> aeMJiH. 

^jia onpeA'fe-ieuia yrjia p xpe5yexca xojibKO oiipcA'feJiHXb HcxnHiibm asn- 
MyxTb CM'feipeHiH toxkh seMHOH noBepxHocxH Bx> MOMeiiTx* iiepnaro BcxyiiJieHiH 
nonepexHbixX) cencMHpecKHxx* bojihx ( 8 ). 3xox'b aanMyx'B mw oCosHaxHMX. 
qepe3x> a^. Oh-b oiipeA’fejmexcH xouno xaK'B->Ke, kakb asHMyx'b a a-sh nepBBix'B 
iipOAOJibHBiX'B BOJiBB P. Bx> AaJiBH'Miue6n> MBi CyAeM'B H3M'fcpflXB ywBi ana, 
oxB iianpaBAeriia na N nepeax, E, 8 vi W oxb 0 ° ao 360 °. 

HcxHHHBii yrojiB BBixoAa cenCMHxecKOii paAiaiun AJia P mbi o()03HaxHMB 
nepesB e. 

BeeAeMB bb AajmH'MmeMB, bm^^cto e, yroJiB 

i =90 — e, 

X. e. yroxB, cocxaBJiaeMBiii KacaxejiBHofi kb xpaei^Topin cencMHnecKHXB Jiyneii 
BB xowfe B CB nanpaBJieHieMB Ha aeHHXB. ^Jia bojhib Bxopon <&a3Bi o6o3HaHHMB 
cooxB'fexcxByiorpit yrojiB xepesB 

yrojiB = 90 — cooTB'bxcxByexB KaKB- 6 bi yrjy e ajth iipoaoabhbixb 
boahb; Ha canoMB ?Ke A'feJi'fe ohb npeACxaBjraeTB co 6 oio yroAX, KOxopBift co- 


’lepx. 133. 


A 
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cxaBJTflJo-Sbi HanpaBJenie BCTHnnaro CM'fcmeHia hobbli cb ropHSOiiTOMB npir 
riepBOMi. BCTynjieHiH bojihi. S, ccjih-Sm y noBepxaocxH aewin ne npOBCXOAMo 
HHKaKHXB npeBpameHifi ceicMHBecKoii BHeprin. Bt A'feHCTBHTeJiBHOCTH-me, KaKB 
H npOJ.OJIBHbIX'B BOJIBB, Mbl HCTHHHyiO BeJTHHHHy yrJia OnpeA'fejIHTB USB Ha- 
6jiioAeHiS He MoaceMB, ho, onpeA'feJiaH aScoJHOTHbia BejTHXHHbi npoaKaiH CM'femeHia 
HOHBbl HO TpGMB BSaHMHO HepneHJHHKyjIHpHblM'b OCHMB KOOpjtHHaTB, MbI MOHteMB 
HafiTH Kaacyminca yrojiB e^, cji'fejya T^feaiB-ate npieMaMB, Koxopbie 6biJH hbjio- 
ffieHbi BB HpeAHiecxByiomeMB naparpa«*’fe. 

OnpeA'feJiHMB xenepb aaBHCHMocxb MeatAy ncKOMbiMB yrjiOMB ^ h asawy- 
XOMB a^. 

Jim Bxoro o6paxHMCfl kb neSecHOH c«i>ep'fe, HpeACxaBJieHHofi ea aep- 
xeatdB 134. 


HepT. 134. 
Z 



ToBKa Z npejtcxaBjiaexB co5ok> nanpasAeme na bghhxb Mifecxa iiaCjiio- 
AOHia B (qepx. 133), N — HanpaBjrenie na c-lBepB, a JE — nanpaBJieHie na 

BOCTOKB. BojibiHOH KpypB NE8 npeAcxaBJiflexB co5oio hjiockocxb ropii- 
BOHXa. 

ToHKa P cooxBtxcxByexB HanpaBjreHiio KacaxejibHoii kb xpaeKropia ceiic- 
MHaecKaro jiyqa bb xoaKt ea Bcxp-fean cb noBepxaocxbio seMJiH; ^yra NHy paBHaa 
AByrpaHHOMy yrjiy NZH^ ecxb aBHMyxB a CMthu^euifL noneu npa nepBOMB 



Bcxyniemn npoAOJiLnEixt boiht*, a Ajra TII=& — cooTB'feTCTByiomifi ucmuu^ 
Huu yrojit Bbixo^a ceScMHiecKOH pa^iapin. 

r^jra 

2'P = «=90 — e, 

HanpaBJieHie KOJieOaHm qacTiiii.’B Bt nonepeiHoS BOJinife fl,ojia;HO 6 biti> 
nepneHAHKyjiflpHO kx. HanpaBJieHiio P, cJi'feAOBaTeJiBHo bto nanpaBJieHie fl,OJi3KHO 
jieataTs rA'^-nnSyAB b'b mockocth ^oiBinoro npyra DMF^ OTCTOflmaro BcioAy 
Ha 90° ottj tohkh P. 

nycTB HCKOMoe HanpaBJieHie KOjre^anii coBnaiiaeT'B ctb tohkoh M. 

CboTB'fexcTByioiii.iH asHMyxxj iipeAcxaBHxcn xor^a AjroH NK, paBHofi 
AByrpaHHOMy yrjiy NZK. 

Yrojit Mbi MoaceMTb onpeA'fcJmxb nst HabJiioAeHiH no xoMy-ate npieiwy, 
KaKHMt MBi nojiBBOBajiHCb jiJifl onpeA'feJieHifl yrjia a. /I^Jia axoro xpeSyexca 
XOJlbKO H3M'fepHXb nepBBlfl MaKCHMaJIbHBIH CM'feHJ.eHlH CB'fexOBO^ TOHKH Ha CCHC- 
MorpaMMaxx* cocTaBJiHiomHxx* JS — TF h N — 5^ nocJi'fe BCxynjieHia nep- 
BBixTb nonejpeuHhixz bojihxj. 

yrojix> PZM, paBHBiH pasHOCxn asHMyxoB-b h a, oboaimnHMi. nepeax) y. 

y = a, — a (71) 

IIojiojKeuie hckomoh hjiockocxh noJiapnaai^iH oiipeA'fejraxcH noJioiKeHieMTb 
luiocKOCxH, npoxoAHmeii nepeab nanpasjieEiifl P h ilT; iia xepxejKi 134 axo 
byAexx, Ayra Goibmoro Kpyra P 3 I. IlJiocKOcxb OoJibiiioro Kpyra, upoxoAamaro 
xepesT. anHHeiixpx. h m^cxo HabJiioAeoiH, Koxopyio mbi iiasoBeMt, ajih Kpax- 
KOCXH, lAadHoU nAOCKOcmm m bx. KaKOBofi hjiockocxh jioehxi* h iianpaBJiciiie BP 
(cm. nepx. 133), iipeACxaBHxca iia xepxeiK'fe 134 AjroS OoJiBmoro Kpyra -Z'f’f/. 

TaKHMX> obpasoMX,, hckombih yrojix> p, cocxaejmeMbift hiockocxbk) HOJinpii- 
sapin noiiepexHbixx, KOJtebaHiii c-b rjiaeiioft ujiockocxbk), npeACxaBHXcn AsyrpaH- 
iibiMX> yrA 0 MX> 31 PH. 

/(yra- 3 Ke ZM npeACxaBJwex'b coboio xy BeJinxHiiy, Koxopj’^io mbi o5o3Ha- 
HHjiH paHBine qepesx. i^. 

Mbi HM'feeMx* AaJite h 3 x> c<i>epHxecKaro xpeyroJibHHKa MZP, BX>KoxopoMTb 


cxopOHa PM = 90°, cjitAyiomia Asa cooxHomeniH: 

cosi == — sini.cosS (72) 

s * 

0 = cos . cos i -+- sin . sill i cos y (73) 

Hsx <i>opMyAbi (73) cjilAyeTX* 
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HJin 


HJiH eme 


cos^ [cos^ i -+- sin^ i cos^ y] = sin^ i cos^ y, 

„„ s • sm2 i cos2 Y 

COS® • 

i “ 

OTCK)ja,a nasoAHAii, ^ 


cos %. 


s 1 — sm2^^sin2y 

_ sin i cos y 

Vl — sin2 i . siu2 y 


(74) 


Hsrb nepTeasa bhaho, qTO nepoAt paAHKajiOM'L bi> npeji.buymeM'B Bbipa- 
aieiiiH HaAO nocxaBHTL SHaKt ( — ), TaK-b KaK*b, ecjiH y = 0, to TOHKa iH^Tuepe- 
XOAHTb BT> (7 H = 90 -I-*. 

CpaBHHBaa 4>opMyjibi (72) h (74), naxoAHMb 


OTCiOAa naiteMb 


cos[3 = 


cos y 

Vl — sin2 i . sin^ y 


sin^ ^ == 


1 


cos^ y 

1 — sia2 i sin^ y 


HJIH 


1 — sin^ i sin^ y — cos^ y 
1 — sin2 i, sin2 y 


sin ^ 


sin y cos i 
yi — siu 2 sin 2 Y 


(75) 



(76) 


PasA'fejHBb BbipaaceHie (76) na Bbipaatenie (75), nojynHMb OKOH^axeibHO 

tg p = tgy. cos i ( 77 ) 

3Ta 4>opMyjia o^eeb npocxa. 

IIo <[>opMyj'fe (77) H MOHtHo, cjttAOBaxejibHO, onpeA-fe^HBinn y nan HaOjno- 
ACHin, EaHTH HCKOMbiH yrojib [3. 

^ IlpaBAa AJia axoro aaAO sHaxb eme BejiHEHEiy yr^a i. 

Ho, KaKb Mbi BHA'feJiH paHbiiie, yrojib i, ji,jih ho cjHmKOMb Majibixb armnen- 
xpajibHbix'b paacToanifi A, oechb mbjo oxjiHEaeTca oxn KajKyiii,aroca yrjia 
i = 90 — e, KOTopbiH MoacHO nojiyanTb nab HenocpeACXBeEHbixb BaSjnoAeHm. 

MoasHO-6bi 5biJio, BM'fccTO axoro, BocnojibaoBaTbCE A-ia BbiqncjieHiH ^ h 
BOJIHEHHaMH yXJia i, BblBeACBEblMH H3b KpBBOH BpCMCHb EpoS'fera. 

SHanxeBepb ^ h MoatBo eine, no <E>op3iyji'fe (72), BbiEHCJiHxb h HCTHHEbii: 
yrojib H coEocxaBHXb ero aax’feMb cb Ka3Kyin.HMca yrjoMb 1^=90° — e , 
BblBGAeBEblMb E3b Ha6j[K>AeHit HaAb aGCOJTIOXHblME BOJIHEHHaaiH xpexb Iip03KIl.ifi 

MaKCHwajibHbixb CM'fem.eHiH noqBbi BOCJiife BcxynjieHiE nonepeEBbixb BOJiHb 
BiopoH npeABapExejibnoi ^aabi /S'. 
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IIpH arax-B Bsi'iHCJieHiax'L ea^o, oAsaKo, oSpamaTb BHHManie Ha cji'fe- 
Ayiomia oScTOHTeJitCTBa. 

Ecjih cGHCMorpaMMa ott> BepTHKajLHaro ceftcMorpa<&a noKasbiBaex'b, hto 
nepBoe ABHaceme hohbbi (npn P) 6i>iJio HanpaBjeno bkhsi., to xorAa na^o 
nojioJKHTB ^==90°-i-e, noHHMaa BcerAa noji.'B a HenocpeACTseHHO 
aBHMjTb CMifemeHifl hohebi npn n^pBoii npeAsapHTeJiBHofi P. 

KpoM'fe Toro, HpH BbiHHCJieHiH no ^opMyji'fe (72), Ha^o oSpamaxB bhh- 
Manie aa to, KaKon aexBepTH cooTB'fexcTByex’b yrojiTb yKasameMt aewy cjiy- 
sKaxTb SHaKH npH sin ^ h cos ^ bb <E*opMyjiax’i> (76) n (75), bi. KOxopBixi) paAH- 
Kajib Bcer^a nojroBKHxejiBHbm. 

Bb OKOHaaxejiBHOMb Hte pesyjiBxax'fe mojkho npHBOABXB SHaneiiia yrjia 
orpaHHHHBaacB npoA^JiaMH otx. — 90° ao 90°. 

Jim HOflCHeHiH Bcero BbimecKaBaHHaro, npHseACMb ABa HHCJieHHBixb 
npEM-fepa, SaHMCTBOBaHHBIXb H3b nOCJI'feAHHXb nyJTKOBCKHXb HaSAIOAeniH. 

. 4 * 

SeMAempnceuie 14 f VIII 1909 i. 

9nHn,eHTpb okoao Kioxo bt, HnoniH. 

BoAHa paap'fejKeHifl. 

CM'femeHie noHEw npn P—NJE — 59° 52'' 

» » » S ~-SW—40 8 

Y == -H- 1 60° 1 6' 

A = 7430 KAM. 

3T0My anHpeHxpaABHOMy pascxoAHiio cooxB-fexcTByexTb, corAaciio paiiie 
npHEeACHHOH Ta5AHii.'fe XIV (cm. exp. 520), yroAb e = ^7°. 

npUMCMb 

e = e. 

ToFAa, Bb BHAy Toro, axo nepBaa boaha 5BiAa boahoS pasp^featema, 

^=147°. 

OxciOAa HaxoABMb, axo 

sin fl <C 0 H cos p <C 0, 

a, cA'^AOBaxeABHO, corAaciio panifee npHBeABHHBiMb <i>opMyAaMTb, cb OKpyrAc- 
HieMb AO 1°, 

^== 17°(-i- 180°) 


34 * 
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^pyroH npHM'fep'B. 

SeMJi&tnj^Rceuie 7 J VI 1910 

SnEEteHTp'L OKOJio Calitri na lor-fe HxaJiiH. 

Bojina cacaxia. 

CM'femeeie no’^Bbi npn P — NE — 36° l' 

» » » S — SE — 28 15 

Y=115°44' 

A = 2330 KJTM. 
e = e = 49° 

« = 41°. 

sin p >> 0 cos p <C 0 

p = 123° (iTJiH — 57°) 
i = 69°. 

Bt cJi'feAyiom.eH TadjiHE'fe XV npHse^eHEi sejiHqHHBi yrjia p, KOToptii 
xapaKTepEsyeTi. co6ok) nojiOHteHie djiockocth nojiapHsapin nonepeHHBixi. bojiii%, 
AJiH pasjiHHHBix'B seMJieTpflceHiH, crpynnnpoBaHHBix'B no yBejrHXHBaK)in.HMca 
annncHTpajiBHBiM'B paacToaeiHM'B A. 

Hncjia 3TH npeACTaBJiaioT'B co5ok) pesyjiBTaTBi odpaSoxKH nocji'feAHHX'B 
IlyjiKOBCKHX'B Ha6jrK)^;eHiH. 

TaCjinna axa noKasBiBaexB, nxo, AJia wrajiBix'B annneuxpajiBHBix'B pas- 
cxoHHin A, yroJiB p, cocxaBjiaeMBin njiocKOCxBio KOjeOaniH nacxHn,x> b-b norie- 
peBHBix'B BOJTHaxxj cx» xjiaBHofi njiocKOCTBK), BOo6m.e AOBOJiBHO BnaanxeJiBHBiH, 
npnqeM'B ohx> M-fenHexca bx. oxobb ninpoKHXB npeA'i^jrax'B, aoxoah nnoi^Aa nonxn 
AO -1-90° HJiH — 90°. 

Haannaa oxb A = 4430, p, sa AsyMa — xpewa HCKjnoaemaMH, cxano- 
BHXca yate aeaanxejBHO MenBine. 

Ha BeAHanny yrja p AOAacHbi necowH'feHHO baIhxb ocoSchhocxe rcoAorn- 
aecKaro cxpoeaia noaBBi, KaKB bb M'fecx'fe HaSAioAenia, xaKB n bb aimnen- 
xpaABHOH oSAacxH, a noxoMy p AJia paanBixB MtcxB n nojyaaexca cxojb paa- 

AHXHBIMB. 

Ho, ecjH annii.eHTpBi AByxB BeMAexpacemH jeataxB 6 ah3ko ApyrB oxb 
A pyra, xo h yrojB p noAyaaexca noaxa OAHHaKOBBiaiB. IIpHM'fepoMB xoMy 
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Ta 6 Ji Hi].a XV. 


HlICJIO. 

A 

AsiiMyxx Ha 

anHu.eHTp'i*. 

IloJiOHieHie 3nMn,eHTpa. 

XapaKxep 

BOJIHM. 

0 

29/X 1909 r. 

2090 KJiM. 

/SIF- 6° 51' 

Okojio KoHCTaHTHHonoaa. 

CjKaxie. 

-57° 

18/11 1911 

2260 

SW-22 53 

Okojio r. MoHacTBjpb. . . 

Paap'fejKeH. 

-1-83 

7/VI 1910 

2380 

/STr-36 1 

Okojio Kajuixpii (HxaJiifl). 

C>KaTie. 

-57 

18/11 1910 

2580 

;SIF-14 21 

Okojio Kpwxa 

» 

-78 

11/V 1910 

3400 

8E-12 44 

TypKecTaHi:> 

» 

—58 

l/I 1911 

3440 

8E—17 49 

Boot.— T ypKecxaH'b . . . 

Pasp’fejKeH. 

-h22 

l/I 1911 

3460 

<^£7-6 5 24 

Okojio C-bs. Aoi'anncxaHa 

» 

-1-56 

12/VII 1910 

3840 

-5:57—63 58 

C'^BepHblfi A<I>raHHCTaHTb 

Cataxie. 

-84 

17/VIIX 1910 

4430 

<5:57-55 13 

OfeaepH. Beaiy;i,>KHCTaHTb • 

» 

-1-17 

17/ VII 1910 

6800 

NE-ZO 83 

OxoxcKoe Mope 

Pasp'feateH. 

-1-21 

22/V 1910 

7200 

NE-4c7 6 

Okojio ocxpoBa leao . . . 

CjKaxie. 

-13 

10/XI 1909 

7200 

NE-GO 54 

Okojio lOjKHOii JlnoHiH. . 

» 

-33 

12/11 1910 

7260 

NE-G2 26 

Okoxo IOjkhoH iliiOHin. . 

Paap'IiJKeH. 

--36 

l<l/Vni 1909 

7430 

NE-50 52 

Okojio r. Kioxo 

» 

-1-17 

9/ IX 1910 

7470 

EE-Z6 39 

Okojio KypiuibCK. ocxpoB. 

OjKaxie, 

_47 

11-12/IV 1910 

. 7630 

NE-7Z 13 

Okojio ‘topMoau. .... 

PaapIuKOH. 

—77 

10 ITS. 1910 

7710 

NE-57 8 

HannoKT. 

» 

-20 

1/IX 1910 

7770 

NE-~77 38 

‘I^opMoaa 

Cataxie. 

- 9 

13/V 1911 

8270 

NE~7B 17 

HoAaJieKo oxx. 4>opM03M . 

» 

-41 

9 /Xn 1909 

8410 

NE-Gl SO 

Kx. lory ot's> IlnoiiiM. . . 

Paap-fejKGH. 

-I- 3 

5/Vni 1910 

8540 

iVIF— 25 20 

Okojio K.ajiir<t>opniH . . . 

» 

-80 

81 /V 1910 

9440 

jVIF~r>l 6 

MeKCHKancKiii aajiHBX... . 

Cataxie. 

-1-15 

7/VI 1911 

10050 

JVIF-47 43 

MOKCHKa. 

» 

HI- 8 


MoryTTb cjiymHTb ABa SjnsKHX'Jb Hiiohckhx'e. aeMJreTpaceiiiH 10/ XI 1909 n 
12/111910. 

J\m 5jH3KHXTb ^lm^eHTpaJIi>HbIX'L paBCTOfliiift, Kor^a 6oj[l>e siia^HTejibEiaa 
qacTb TpoeKTopiH ceScMHHecKHXT. Jiy'ieH npnxoAHTca na Bepxide cjioh seMJiir, 

M03KH0 OJKHAaTb BCTp'feTHTB H SOJIBiniH KOJeOaHlH H yKJIOHeHifl BTb BBJlH^IHHaX'b 
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yna p, hto, A'feficTBHTeJiBHo, h noATBepasAaeTca HaSnoAeniaMH IlyjiKOBCKOH 
ceficMHqecKOH CTaHi],iH. 

Kt cucmeMamimecKOMy HByieniio yrjia p coBjDeMeHHaa ceHCMOxMerpia eme 
He npHCTynajia. 9 to xaKHce sa^aqa 6yAyiii.aro. 


§ ■ 

OnpeAtneHie CMtuiteHm noHBbi npn MaucMiviaAbHOM ctiaat seMyierpHoeHiH 
M npM MHKpOCeHCMHHeCKHX'b K0/ie6aHiflX'b. 

IlpH OT'ilajieeHBix'ij seMiEeTpaceHiaxTb, nocjcfc iipHxoAa ajimhhbix'b noeepx- 
HOCTHBIX-B BOJIH'l., Ha COOTB’feTCTByiOEaHX'B CeiCMOrpaMMaxX'B OTa> IipnSopOB'B CTb 

CHABEBrnTb saTyxaHieM’B hcho BBiA^fejnexcH TaKx> HasbiBaeMaa MaKCHMajBHafl 
<E>a3a seiviJieTpHceHifl, XA'fe aMHJiHxyABi pasMaxoBi) HaH6ojiBraiH h cooxBixcxByK)- 
in.aH KpHBaa HM’fcexx, ea H-feKOxopBixTb M'fecxaxx., aobojbho npaBHXBHBifl, cney- 
coHAaJiBHBiH xapaKxep-B, 3 th Mtcxa h aojihshbi 6&itb HSM'lpeHBi. 

JXo 3Toro cji'feAjex'B otm'£thtb MOMenT-B nanajia A-aHHaBiXT, boj[hx>, o6o- 
SHanaeMBiH cHMBOJiaMx* JL. Btottb MOMeHTx> He BcexAa yAaexca to'iho onpeA'fe- 
ahtb', bb bha^ TorOj hto BCxynjieHie ajihhhbixx. boah-b He BcerAa dBiBaeT-B 
oxqeTAHBO, a noxoMy ceKynABi BpeMeen fiBiBaioT'B HHorAa coMHHxejiBHBi ; bx 
BTE xx. CAyqaax% mohcho orpaHHHHBaTBca, npn oiipeA'feAeiiiH iHOMeHta L, acch- 

TBIMH AOAflMH MHHyXBI. 

CetcMorpaMMa Majio-AsiaxcKaro seMAexpflce- 
iiia 9/II 1909 r., npeACxaBAeHHaa iia npeABiAy- 
meM-B qepx. 25, npeACTaBAHeTij co6oio THniiqnyK) 
ceficMorpaMMy OTAa^eHtiaro seMAexpflceoia, XA^fe paa- 
AHHHBIH <J>a 3 BI — P, S, L IL M (MaKCHMyMBi) — OCO- 
SeHHO OTqeXAHBO BHAHBI. 

Efpn onpeA^Aeiiin iviaKCHMa.iBiiaro CM'fein.eHia 
HOHEBI COOXB'feTCTByiOm,ee KaKOMy-HH6yAB MaKCH- 
MyMy 31 na ceScMorpaMM'fe, eaAO HM'fexB b-b bhaj, 

HTO COOTB'fexCTByiOIII.iH yHaCTOKT) KpHBOH p^feAKO npCA" 
cxaBAaeTT. co 5 oio BnoAH-fe iipaBHABHyio cniiycoHAy, 
a SoABmeto qacxBio SAHatafimiH kt^ xoHK'fe 3£ co- 
ctAHiH BepmHHBi KPHBOH A n B (cM. Hepx. 135 ) 
naXOAHTCa BX, H-feCKOABKO paBJIHHHBlX'B paSCTOHHiHX'B OT-B B 005 paHtaeM 0 H OCH 
BpeMeHTb. 


'lepx. 135. 
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IIoaTOMy, npH onpeA'feJieHiH no cencMorpaMM'fe aMninxyAti cooTB'feT- 
CTByiomefi BOJiH'fe AMB^ nsM'fepnioTt HenocpeACTBenno paanocTB opAnnaxTb 
ToneK'B M. H ^ H M h h nai) nojiynesHBix^B BejrannH't 5epyT'i> sax’feM'B 
cpeAsee. 3xa BejrnnHHa npeAcxaejiaex'fc coSoio ABoiiiiyio aainjinxyAy coox- 

B-fexcxByioiuyK) MaKCHMyny M, 

MoMOExt, cooTB'fexcTByioin.iH TOEK'fe ]S£, a xaKHce nepioA'B bojiobi T , bbi- 
paacaeMbiH ropnaoHxajiEnbiM'B pascxoanieM’b (napajiJieJibHo ocu BpeMeexi) MeaiAy 
xoEKaME A n B, xaKEte CHHMaioxcE ex. ceHCMorpaMMBi. ^jh axoro nojBsyioxcE 
SjiiiaiaHmHMH K'b xoEK'fe Jhf MnnyxEBiMH MapKaMH na ceHCMorpaaiM'fe (KopoxKie 
nepepBiBBi kphboh), h no nnai-B onpeA’feJiHiox'B cnanajia nncjro amxJiHMexpoB'B, 
cooxB'fexcTByioro'HX'B OAHOH MHuyx'fe. Ilpn noMomn axon BejmnniTBi, n3M'fepHBX> 
ropnsoHxajiBiioe pasexoanie aieacAy xonKaain A m B w paacToanie ikT ao ^jih- 
Etaimefi oxarfexKn BpoMenn, AorKO onpoA'fe-iHXB, KaKXj nepiOAX* bojihbi T , xaKx. 

tr 

H aiOMeiix'B MaKCHMyaia M. ua ceucMoipaMMrb. Upn onpeA'feJJenin nexHEHaro aio- 
MGHxa naAO, KOHenno, BcerAa npnnnaiaxB bo BHHManie nonpasKy cooxBtx- 
CTByioni.nx'B nacoB'B n nsM'fepaxB no cpeAHeaiy rpHHBHMCKoaiy BpeaieHH otx> 0 
AO 24 nacoB-B, oxx. noxnonn ao nojinonn. T iiaAO, no BOSMoatnoexn, onpoA'feJiaxB 

C'h TOEHOCTBK) AO AeCEXElX-B AOXCH COKynABI, a CB TOEHOCXBK) AO 1 COKynABT. 

EcJin iia cooxB'fexcxByioni.eH KpuBon H'fexB iienocpeACXBeHHBixTb oxm 4 xok'b 
BpeMCHH, TO MOECHO BOCnOABSOBaTBCE OTRI'feXKaMH BpeMCHH HA COC^AHOH KpHBOH, 
H»i'f;iomeHca na xot-Eie caaioii cencMorpaMiviij, no xorAa, .npH onpeA^fejieniH 
IiaAO CnHTaXBCH CB TEK'B liaSBlBaeMBliVI'B napaAMKCOMTi CB'feXOBBlX'B XOnOK'B, 
T.-e. CT> paaexoaniewB btux-b AByxis toeok'b napaxjieJiBHO ocn BpeMomi. 3 tox'b 
napaxjaKC'B onpeA'fe-naexcn Bceraa npn CM'bnfe Syaiarn eBicxpBiMTb HaABnraiiieMX> 
oco5ot mnpMBi nepOAx* o6'fenMH CBfexoBBiMH xonKaMn. Bxn nmpMBi pfesKO oSp-fc- 
3BiBaK)xx> o6'fe KpuBBiE, H xoxAa onpcA'^Aeiiie napaxxaKca xoneRx, no npoACxaB- 
xnex'B HHKaKHX'B saTpyAtierdn (cm. nepx. 13 6). 


)3|jie onpeA'feJienia n cx> 

ceficMorpaMMBi, cxyntExx. cxeKJieHnaa 
KoopAnnaxiian aocka, pasA'fejieiman na 
KBaApaXHBlC MEJIJIHMexpBI (BBicoxa n 
mnpHna aockh 20 cm.), Koxopaa Kpanne 
o6jiernaex'B Bcrfe naMfepeiiia. KpnBBia 


nepx. 136. 



paacMaxpHEaioTca noAx> xynon, npn- 
neMx> AecEXBiH aoah MHjiAHMexpa on;fe- 


- n/lPA/J/IAKCb 


HHBaioTCfl na rjrasx*. 


Ecah xpeSyexcE ocoSeniiaH toxhocxb nsM-fepenin, to mojkho bochojibso- 
BaxBCE oco 5 bimx> npnSopoMx, cAyEcamnM'B a-hb onpeA'feAenin npEMoyro-iBiibiXT. 
KoopAnnaxX), nrA'^KpuBaa pascMaxpHsaeTca yace noAX» MnKpocKonoMx>. IIpn5opx» 
axoTx* AaoTT. bosmohihoctb oxcnnTBTBaxB yate cotbih aoah MEXAHMexpa. 
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onpeA^jrenifl T MOHceTi. ct nojitsoio cJiyatBXB oco6bih cxeKJiflHHBifi 

Jr 

Macmxa6x>, npeAcxaBjrenHBiH na cJcfe^LyiomeMi. ^epxeat^fe 137. 

Oqx. cocxouTTb nax. pa- 
^epT. 137. ropH30HTaJIBHBIXT> JinHlil, 

KaK-B ABj MN, CD, npoae- 
AeHHBixB BB pascTOBHin o;i;- 
Horo MHJiJinMexpa Apyrxj oxb 
A pyra. 

Jlniiin 3XH nepec^fenaioTCH 
HaKJioiiHbiMH jiHiiianm, KaKB, 
HanpHM'fcpB, AG h DD, ko- 
xopBia oSpasyiOTB pa;i;B KJi'fc- 
TOKB. ^HCJrO xaKHXB KXfe- 
TOKB BB rOpHSOHTaJTBHOMB 

HanpaBJieHiH 30. Pascxoa- 
Hie Me>KJiy KOimawH npaS- 

HHXB HaKJrOIIHBlXB JIBHifi A.C 
H BID Hasepxy 25YMJ a 
BHBsy 3 5 7^ {AB = 2 5 7, , 
CD—d6^/^). 9xotb cxe- 
KJiflHHBifi MacmxaSB cnaC- 
HceiiB A'tJteniHMH. 

onpeA'feJieHia nepio^a 
ceHCMHqecKOH bojibbi T no- 

tr 

cxynaioxB cxfe;iyH)ni,HMB o6- 
pasoMB. 

HaBOAflTB ceaaajra, rie- 
pejtBHraa njiacxHHKy BsepxB mh bhhbb, AB'fe KpafiHia JiHiiin AG h BID iia AB'b 
coc'feAsia MHnyTHBia Mapra y ocu ejgeMeuz (ecjin tojibko TaKOBBia- hm'^iotch) 

H OTM'fenaiOTB COOTB'fexCTBytOIHifi ropHBOHXaJIBHBIH: niTpHXB. HyCTB 3X0 6y- 

AexB MN. 

IlocJi'fe 3xoro jrnmio MN npHKJia^^BiBaioTB iia ceHCMorpaMjrfe kb a,ByMB 
CMCHtHBlMB BepmHHaMB KpHBOH A TH B (CM. XOpT. 135). ECJIH A ML B HCOAII- 
HEKOBO yAajrenBi oxb och BpeMOEB a ecjin oxa pasHHpa neBejiHKa, to MN noM'£- 
ipaioTB nocpeaHH-fe laeaciiy Am B, m cnaxaioTB sax^feiviB hhcjio ropHSOHxajBH&iXB 
A'feJieHiH, saKJiioaeHHBixB baojib jiHHiH MN Meatfly AuB; aecaTBia aojiii A'feJieHiH' 
on.'feHHBaioTCfl Ha rjiasB. YMnoacHEB nojiyiennoe hhcjio Ha 2, nojiyxHMB cpasy 

‘HCKOMBIH nepiOAB T , BBipaJKOHEBlii BB CeKyU^aXB H AeCHTBlXB AOJIHXB CeKyHAbl. 

3totb npieiuB ocoSeHiio yAo6eeB npn onpeA'feJieHin nepio^a celScnmHecKoS 
BOJiHbi T npH MHKpoceHCMHHecKHXB KOJredaHiflXB I-ro po^a, Korjia oCBiKHOBenno 

Jr 
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na ceHCMorpaMM'fe HMifeeTCH paATE* nocJi'feAOBaxejibH&ix'i., npaBnjiLHbix'B 

Bojimj. Bte. axoMi* cjiy^a^fe iia^to tojibko coc’JHTaTB ’qncjio A'fejieniH n Aecflxbix't 
AOjren A'^-ieeifr jiBHin MN, oxBaxbmaioiii.HX'b derh noxHbia BOjnbi. Tor^a yamo- 
jKenie Ha 2 oxnajtaex'b, h nojyqeHHoe hhcjio ^;acx'b Ha]vix> yate npano ncKOMbifi 
nepioATb BOJHbi T^. 

ripn onpeA'fe-ieHiH M no ceHCMorpaaiM-fe, naao xaKa;e oxM'tnaxb Ha KaKofi 
CTopoH’fe OCH BpeMeHx. jreatHTx. xoHKa M, cxaea cooxB’fexcxBenHO snaRX. tfJiH 
— , qxo6bi 3Haxb KaKOBO 6biJio uanpaeAeuie cooxB'fexcxByiomaro MaKcnMaji>Haro 
CM'femenia noxBbi. axoS n.'i&JiH peryjrHpyK)xi> ceHcaiorpax>'b xaRX), ’‘ixoSbi 

CM'fein.eHie cB'fexoBOH xohkh Ksepxy (-+-) cooxBfccxBOBaJio-dbi noJioasHxeJibHOMy 
carfemeiiiK) iiohbbi kx. iV’y, i«'b JE’y hjih kx* seiiexy. 


^lepx. 138. 



Bc'fe axH HSM'fepeiiiH iiaAO npoHSBOATiTb BC'fexx> xpexx> iipoaKRii cm^j- 
meiiifl no^Bbi, He orpaiiHHHBaacb, iipn ii.xM'ijpeHiflX'b ceilcMorpaMMX, xojibko 
T^J feMH ynacTKaivin KpHBoii, rA't pasaiaxH bx, MaKCHMaJibiioS <c>a3t HaH6oJbmifl, ho 
o6pa6aTbiBafl, 110 bosmojkhocth, h bcIi x'fe M'fccxa MaKCHiwajibHoii <&a3bi, rA'fe 
ABUSKenie H^r£exx> 6oxfee hjih Meirfee iipaBHAbiibift CHHycoHAaxbHbit xapaKxepx. 

npH cMbHbixxi 3eMAexpHceriiaxTb, oco^eoiio iipn npHM'fcHenin raAbBaiio- 
MexpHaecKaro mcxoah perHcxpaaiH;, CAynaexca HHOxAa, xxo paaiviaxH raAbBario- 

Mexpa CXaHOBHXCH CXOAb 3 HaHHXeJIbnblMBr, HTO CB^XOBOt AyHX> BBIXOAHTXj H3X 
npeA'feiOBX* ropHBOHxaAbHoft aajiHHApH’iecKofl qeHeBHii,bi, cxoamefi nepeAX> pern- 
cxpnpHBiMx. BaxoMXi, H cooTB'fexcTByloiiAafl KpHBaa npeACxaBAflexca KaKX>-(5bi 
cpfeaHHot, KaKx> xd npeACxaBAeHO Ha aepx. 138, fa'^ 00^ ecxb ocb BpeMeuX). 
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DTOM-B cjiy’ja'fe uiaKcnMajibHyK) aMajinTy^y 2/„j eejitsH Henocpe;i;cTBeHno 
HSM'fepHTfc, no ee mohcho t^m-b ho MOH'fee onpeA'feJiHTB aKCTparioJinpoBameivi^. 

^jia QToro BbigHpaioT'L AB'fe KaKifl-HH6yAE> TonKn, naKi> Am B, bb, ojuniia- 

KOBOMT. pJtaCTOHHiH C OT-B OCH 00 y, H BSM'fepaiOT’B, BpH HOMOmH BBimCynO- 
MflHyTOH KOOpABHaTHOH ^OCfCH, paSCTOflHie C, AB = a H CD = h. 

Ecjh cooTB'feTCTByiomaa Kpufiaa iipeACTaBJiHerB coSoio nacxB npasMBnoii 
craycoHi^Bi, TO no 3 Thmt. AaunBiMT, jierKO mohcho onpeftfejiHTB BCKOMyio MaKcn- 
Ma^B%"K) annjiHTyjiy . % 

^'feHCTBHTOJiBHO, BSAB-B' Hanajio KoopAHHaTTb Biy C m oooBHa’TOB'B a6cn,iiccy 
KaKoS-HHSyAB npoHBBOJiBnoH TonKH B nepesT* a cooTB'fexcTByioinyK) opAniiaTy 
TepesT, 2/, Moacno npoACTaBiiTB ypaBHeiiie KpHBofi cxfe^yiomefi ^^ynKpieS: 



rio 3Ton <i>opMyji'£ n mo>kho bbithcjihtb BOJinnHiiy 2/,,, . 

Bxa 3KCTpanojian;iH, o^naKO, tojibko Tor^a ji;onycTHMa, KorAa cooTB'fex- 
oxByioipaa KpnBan A'&HcxBHxejiBno Majo oxjiHnaexca otb cmiycoHABi ; KpOM'fe 
xoro ee cx^AyexT) aKcxpanoJiHpoBaTb cJiHniKoai'B ao-hoko. 

MoacHO yjynniHTB peayjiBxax'B aKCTpanoJifluin, bbbbxi h'£ckojibko TonoKX, 
BB pOA'fe ^ H H 031) nOJiyTOHHBIX'fc, TaKHMTb 06pa30M'B, BeJimHIIB OlipCA'fe- 
jiHBTb saTfeiB cpeAHee. Oiibixb nOKaBBiBaeTB, nxo oxotb npicMB npHBOABXB 
KB BHOJIH'fe yAOBJieXBOpHTeJIBHBiaiB pOSyJIBXaxaMB, KBKB TO BHAHO n3B CXfeAyiO- 
mefi xaSjHpBi .XVI, rjifk npHBOAonBi pe3yjiBTaTBi 3KcxpanoJiHti.iH ajih raecxn 
pasJiHXHBixB MaKCHRiywoBB, CHHTBixB CB IlyjiKOBCKOH cGHCMorpaMaiBi fiOJiBmoro 
MeKCHKancKa3fo seaueTpaceHifl 26/27 III 1908 roAa. 

CorJiacie oxA'feJiBHBixB bojihhbhb y^ aah xoro-ace MaKCHMyaia mojkho cth- 
xaiB BnojiH'fe AoexaxonHBiMB, x'feMB Sojifee, nxo, npn BnannxeJiBHBixB BejinnH- 
naxB y^, omnSKa bb h'^ckojibko AecaxBixB MWJiAHMexpa bb BejranmrJj ne 
HMlieTB^ocoSaro snaneHiH. • > 
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TaSjiima XVI. - 



CHflBniH h C'b ceHCMorpaMMBi, M5)HtHO yate npn- 

cxynHTb KT> Bbiqncjteniio aOcoJiiOTHOH bbjihiihhbi cooTB'feTCTByiomei aMnjiHTyAbi 
npo3Kn,iH HCTHHHaro CM'femeHia no^iBbi x^, 

Bt> cjiyna-fe npocToft onxH’qecKOH perHcxpai3,iii, cooxB'fexcxByiomia <E»op- 
Myjibi DpUBeACHbi Bx. § 4 rjiaBbi V (^BopMyjibi (106), (107) h (112)). 
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SanasAWBanie MaKCMMyiwa Ha ceHCMorpaMM-fe SyaeTt 

H • arctg {Vl — fx> • 55?^} . , 


(81) 


Bi> cjiy'ia'fe rajrbBaHOMeTpHqecKOH perHCTpapin, cooTByrcTByromiH <i»i0p- 
Myjibi AaH£>i bi* § 3 FjiaBbi VI («i'OpMyjibi (46), (47) h (43)). 
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JlfinoMiumeJimoe sanasAbiBaHie aiaKcnaiyMa SyACTt 
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(84) 


TaKHM'b oSpaaoMx, BTb btom-b cjiyHa-ife, ncTnimbiii MOMeiiT'b cootbIjt- 
CTByiomifi MaKCHMyMy CMThiU/euin noueu, onpeA'fejiHTCfl no ‘]>opMyji'fe 

= (85) 

SA'fccb T npeACTaBjraex'b C06010 coScTBeimbm nepioA'b ceicMorpax^a, a 
coScTBeHHbiH nepioATb cooxB'feiCTByiomaro rajibBanoMexpa (o 5 a 6 e 3 x> saxyxania); 
[jt.“ ecxb nocxoHnnafl Baxyxama, — pascxonaie sepKaJia y rajibBaHomexpa ao 
noBepxHOcxH perHCTpnpnaro Bajia bi, HanpaBjeem iiopMajibHo imAaiomaro Jiyna, 
I — npHBeAeHHaa AJinna cei!CMorpa«>a, a h — nepeBOAfiBii MHoaciixejib. 

<l>opMyjbi 3XH, KaK'b Mbi BHA'feJiH paHbme, OAimaKOBo npHMfeiHMbi, KaKXj 
kxj ropHBOHxajTbHbiM'b, xaRXi H Kx» BepxHKajibHbiM'B cencMorpaoaM'B. 
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Bx cjiy^a'fe MexaHnqecKOH perHCTpauin ABHatenia cencMorpa^a, -a&op- 
Mjjia ^ 80 ) Tpe^yexx eme AonojHHTeJiBHOH iionpaBKH na xpenie nepa. OjiHaKO, 
Bonpocx o MexaimqecKOH perHCxpanin mli pascMOxpHMX oxa'^jibho bx rjiaB’t XII. 

noacHeHifl npEM'^Hema BbimenpHBeAeHHbixx <i»opMyjix AJia rajibBano- 
MexpnqecKOH pemcxpapiB, npHseAeMX ancjieHHbiH npHM-fepx oSpaSoxKH aexbi- 
pexx MaKCHMyMOBx ikfj, Mg n npeACxasjieHHbixx Ha npeABiAymeaix 
aepx. 26 cefiCMorpaMMbi Majio-AsiaxcKaro aeMJiexpHceHia 9/II 1909 r. KpHBan 
axa cooxB'fexcxByexx cocxaBJiflK)iii.eH N — S. 

3 xOXX IipHM'fepX MOHCeXX BM'fecX'fe CX xl&MX CJiyJKHXb H CXeMOH AAfl noAo 6 - 
Haro poAa BWHHCJieHifi. 

Ilpn noMOipH pasjiHHHbixx xa6jiHii,x, iioM'fen^eHUbixx bx paHrfee ynoMHiiyxoMx 
CSopHHK'fe, BC'fe BbiHHCJieHia npOHSBOAaxca onenb npocxo h Gbicxpo. 

IIocxoflHHbiH ceScMorpa^a bx axoxx aghb 5biJiH cj;feAyK>in,ia : 

T=22®1 
Ti = 23“7 

Log C, = '3,9958. 

Peayjibxaxbi o5pa5oxKH axnxx nexbipexx MaKCHMyMOBX npHBeAOHbi bx 
cji'feAyioin.eii xa6jiHi].'fe XVII. 

KaKX BHAHO, BC'fc 3XH BblHHCJieHiH HpeBBblHaHIIO npOCTbl. 

no x'feMx Hte coBepraoHuo iipieMaMX oiipcA'feJiatoxcH aMiiJiHxyAbi CM'femeiiiH 
noHBbi H npn MHKpocencMHHecKHXX KOJteSaniaxx ; xoabko bx bxomx nocJii^Auei\n> 

CAy'ia'fe HO XpeSyOXCfl BOBCO XaKX TOHHO OnpOA'feAHXb MOMCHXbl tm hjih 

^ocxaxoHHO xoJbKo yKaaaxb okojo KaKoro BpeMCim BCXpfexHJicfl pflAx 
BOJiHx CX onpeA'feJiooHOH aMHJiHxyAOH H onpoA'&JieHHbiMX iiepioAOMX T^. 

Ilocjili MaKCHMaJibHOH <i>a3bi Hacxynaexx xa nacxb cencMorpawMbi, Koxopaa 
HasbiBaexcH Coda hjih, bx HfeMepKOiSI xepMHiioJioriH, Nacblatifer. Sa'^cb aainjiH- 
xyABi yate snaHHxejibHO Menbuie ii ABHMeaie Boodme ropasAO MCH-be npaBHJibiioe. 

SHaienie Coda eme iieAocxaxoHiio BbiHCneiio- 

IIo MHfeiK) Wiechert’a, K0Jie6ariia iiotobi npii Coda cooxBbxcxByioxx ne 
AJIHHHbIMX nOBGpXHOCXHblMX CefiCMHqeCKHMX BOJHiaMX, HAyiUHMX H3X ODHpeilTpa, 
a co5cni6eHHUMz noAe^auisiMz Bceii aeiMHOH oSoiohkh, noKOflrn,e0CH na cjioi> 
MarMbi. IIo Wiechert’y, bx Coda BCxp'feHaroxcH npeHMym,ecxBeHHO nepioABi 
BX 18 H 12 cGKyHAx. IIpii AsiaxcKHxx seinJiexpaceHiflxx npeoSiaAaioTX) bx 
C oda nepioABi bx 12®, a, npn AwepnKaHCKHXX, bx 18®, xoxa bx iiocji'feAiiHxx 
nacxHXX ceiicMorpaMMx oxx AaiaxcKHXx soMJieTpflceHit noaBJiaiOTCfl xaKH^e 
nepioABi H BX 18 coKyHAX. 
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Ta6JiHii,a XVII. 


OKOHiaTeJItHHB I I 

pesyaiBTaT’B ^ 


MaKCiiMyMbi -> 

jf, 

(BBepxy) 

(BHHSy) 

31s 

(BBepxy) 

% 

(BHHSy) 

hii 

11’ 38“ 4° 

11’ 38“ 48® 

11’ 40“ 9® 

1 1’ 40“ 52® 

Tp 

18^3 

16®4 

12® 2 

13® 1 


-+-89,25 m/k 

— 8856 

-i— 50,5 ^/m 

— m/m 

u 

0,828 

0,742 

- 0,552 

0,593 

“i 

0,772 

0,692 

0,515 

0,553 

Lg (1 

0,2030 

0,1699 

0,1022 

0,1159 

LgC7 

0,1878 

0,1538 

0,0873 

0,1004 

Lg 

, 1,9506 

1,9474 (n) 

1,7033 

1,6924 (n) 

Lg-^ 

■^p 

2,7375 

2,7852 

2,9136 

2,8827 

Lg Cl 

3,9958 

8,9958 

3,9958 

8,9968 

Lg 2Xf)i 

1,0747 

1,0521 (n) 

2,8022 

2,7872 (to) 


0,1188 

— 0,1127 

-+- 0,0634 

— 0,0618 


0,283 

0,301 

. 0,347 

0,337 

0,541 

0,558 

0,598 

0,589 

0,824 

0,859 

0,945 

0,926 

15® 1 

14®1 

11®5 

12° 1 

11’ 37“ 49® 

11’ 38“ 34® 

11’ 39“ 57® 

11’ 40“ 40 

18° 3 

16U 

12®2 

13U 

+- 59f* 

— 56M- 

-+-32f* 

_31f* 


m-h 

opiiruHajii>HoSi 

ceficMorpauMH. 


Hat Ta6jiHU,u VI. 
m-h Ta6jiHpw VIL 


MKKponax^ 


AMMHTyftbi npoeKn,iH CM-femeflifl noHBbi Bt Coda HajiHiune BBiHHCJiflTb. 
Cji'fenyeT'b onpeAtjiflTb Jinnib nepioATj bojibbi b'b rfex'b M-fecxax'b, ceficMO- 
rpaMMa HM'feex'b Soite hjih MOH-fee npaBHJibHbm CHHyconjiajibHbii xapaKTep-b, 
B COOTB'fcTCTByiOin.iH npifiJIHHteHHbra MOMeHTXj. 
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Ha CGECMorpaMM-fe cJi'feAyeTi. oTM'fe'iaxL eme h Koaeii,!) seMJieTpflceiiia, A-aa 
’qero-^noTpe6jiHeT€a chmboji'b F (Finis). Ho, laKt naKB KOJeSania noaebi npn 
AajiEHHX'B seMJieTpaceHiflX'B HHKorAa cpasy ho npeKpamaioTca, a ySbieaioT'B mb 
HHXeHCHBUOCTH nOCTenGHHO, TO M03KH0 OnpOA'fejIHTfc MOMeHTT> F TOJbKO BOCBMa 
npnSiHJKeeHO, — iviaKCHMyM'L cl tothoctbio ao aeTBopTH aaca. BnpoacMT) F n 
ne HM'feoT'b Gojbmoro npaKTEwecKaro SHaaenia. 

Ha ceHCMorpaMMax'L otb CHJibHbix'b seMJteTpflcemfi moskho noAMfonTb 
inorAa boibbi laaKCHMajibHOH 4>a3bi, npEraeAnaia ot-b anHpeBTpa kb Misery na- 
6jK)AeBiH nocJi'6 orHSaHia BOMHoro inapa co cTopoHbi aHT03imii.eHTpa. BroTaKB 
HasbiBaeMBm bojujbi W^. 

EcAH OH-fe flCHO BBipaHSenbl, to AJIH HHX'B CA-feAyOTB TaKJKe OnpeA'feAHTB 
H TaKB KaKTb 110 OTEMB AaHHBlMB, KaKB MBI BHA'^AH paObUie BB § 2 

TA. II, MOZKHO OnpeA'feAHTB CpOAHIOIO CKOpOCTB pacnpOCTpaHeHlfl nOBepXHOCTHBIXB 
CefiCMHHGCKHXB BOAHB F, paBHO KaKB H KOe<&OHn,ieHTB.3aTyxaHia nOBepXHOCTHOH 

ceftcMH'iecKOH aaepriH (cm. «i>opMyAbi (89) n (103) ta. II). 

dxo-TKe BaM'feqanie othochtch h kb BOAHaMB IFg, kotopbib, npHAa otb 
anmenTpa kb MlicTy iiaSAtoAeniH no KpaTBanmeMy nyTH, eme paaB ornSaioTB 
BecB acMHot mapB (cm. <BopMyAbi (90) n (104) rAaBbi II). 

/(aAie iipeACTaBACHB o6pa3HHKB cxeMBi ejKGueA'feABHaro cencMEBecKaro 
SioAAeTeHfi, npEHHTaro Hainen CeficMEBecKofi KoMHCcien aah pyccKHXB cencMH- 
necKHXB CTaHKifi I-ro paapnaa. 

Ha nepBOi CTpaimnfe Aanbi KOopAHnaTbi cTaHnin, cEfeAfenia o6b ynoTpeS- 
AflCMBixB npnSopaxB ii yKasania iia Bcfe tF AaimbiJi, Koxopbia CAFayoxB homF- 
maxb BB SioAAeTeiit. 

BxopaH E xpexba cxpaHEpbi npeAaaanaEeHbi A-®a caMoro GioAiexena, iipn- 
EOMB MOMeHTbi AAH F, L 11 F AOCxaxoaHO AaBaxB no OAHOMy KaKOMy-riESyAB 
npHfiopy, xaKB iiaKB, ocae ceficMorpa^bi bb iiopaAK'fe, to Meacay 3 teme momoh- 
TAME AJifl pasAHqHBixB npHSopoBB 116 MOJKCTB 6 bitb CyU3,eCTBeHH0fi pasHHitbi. 
To-ate saM'feaanie oxHOcnxca h ao iiepioaoBB T . ^ah aaJiBHHXB 3eMAeTpaceHi:8 
naaaAO iiepBon ‘Pasbi P ocoSetino othctaebo BbiA'feAaexca na ceficMorpaMMaxB 
otb BepxEKaABHaro ceBCMorpa<i>a, Bb npEMfeaaiiiaxB Moaceo noMtmaTB CB-fc- 
A'feaia o 6 b asHMyrfe anHneuxpa, o KOopAEHaxaxB snaiiieHTpa, o nepioa’fe boahb 
OKOAO P H up. 

nocAi^AHfla crpaiiHua iipeAiiasHaaeHa a-ifl noMtipenia cb^a'^hiS o MHitpo- 
ceHCMHnecKHXB ABEaceriiaxB I-ro poaa. 

3xh cB’feA'fenia, T.-e. iiepioAi* h aMHAHTyaBi BctxB xpexB cocxaBAaio- 
mnxB cM'feni.eHia iioebbi, uaao aasaTb nepeaB KaacABie 6 aacoBB FpEEBEacKaro 
BpeMeHH, lie npiypoHHBaa axu aaHHBia kb KaKOMy-nnSyAB exporo onpeaFAen- 
HOMy MOMeHTy, ho orpanEHEBaacB HanSoABniEMH BeAHaHnaME aMnAnxya'B o/coao 
aaHHaro aaca eaSAioAeHiK (cb tohhoctbio ao naca). 
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Ecjih MeasAy yKasaHHbiMH b-b TaSran.-fe nacaiwH HaSjitoAeHin aaiw'fe’iajiocb 
P’tsKoe ycHJieHie hjih ocjia^jieHie MHKpoceicMH^ecKHX'B KOjeSamS I-ro po|ia, to 
3T0 oScToaxejibCTBo Ha^o OTM-fexHTb B'h OTA'fe-Ji'fe «05in,ia saM'feqaHiflB, cb ynasa- 
HieMb cooTB'feTCTBeHHbix'b nepio;i;oBb h aianjiHTyA'b. 

3 A'fecb-ace noM'fem.aioTCfl cB-feA'^Hia h o MHKpoceHCMHaecKHX'b KOJieSaHiax'b 
Il-ro pOAa, BM-fcoxi^ Cb KpaxKHMH yKasaiiiaMH q cocxoaBiH noroAbi Bb axo 
BpeMB, TJiaBHblMb o 6 pa 30 Mb CHJIbl Biixpa. 

Bb BaKJHoaenie axoro oxA'feJia CA’feAyexb ynoMaayxb o xoMb, hto pasjinq- 
Hbie npHSopbi, ecxtt xoJibKO ohh CHaSatcHbi Aocxaxoxno CHJbHbiMbaaxyxaHieivib, 
Aaioxb Bb oSmoMb BecbMa corjiacHbia sejiHHHHbi AJia MaKCHMaj^Hbixb CM'fein.eHiH 
noBBbi axo HeoAHOKpaxHO noATBcpatAaJiocb HaSjiioAeHiflMH HyjiKOBCKOH ce^c- 
MnaecKOH cxanaiH. HpeaBbiaafino Baacno 6biJio-5bi perncxpHpoBaxb xaKme CMife- 
ipeHia noaBbi na paajraaHbixb ceiacRmqecKHXb cxaHn,iBXb cb coBcpmeHHO oah- 
HaKOBbiMH anepioAHTecKHMH ceHCMorpa^&aMH. Hsb cpaBHeHia xaKHXb ceficMO- 
rpaMMb JMOHCHO 6bijio 5bi, B-fepoBXHO, BbiBOCXH MHoxo HHxepecHbixb saKjnoHeHm 
o aaKonaxb pacapocxpaHeHifl paaiibixb xnnoBb ceacMHqecKHXb BOXHb. IlojieaHO 
SbiJEo 6bi xaKHte hm^tb Ha nepBOKJiaccHbixb cencMHqecKHXb cxaHpiaxb ABa 
nojiHbixb KOMHJieKTa npnSopoBb — OAHHb na GojibinyK), a Apyrofi Ha aiajiyio 
qy BCTBHXe JIbHOCTb . 


§ 5 . 

MeioAb noH/ieHHaro MHTerpHpoBaHin. 

Bb iiacToamee Bpeara coBpeMeHHaa cencMOMexpia orpaHnqnBaexcH npn 
o6pa5oxK'fe coHCMorpaMMb, KpoM'fe onpeA'feJieHiH MOMOHxoBb oxA'feJiBHbixb <i>a3b 
seMJiexpHcema, xojibKo ofipeA'i^JieHieMb aCcojioxHbixb CM-feipemH iioHBbi npn 
npocxbixb, rapMOHHqecKHXb KOxeGamaxb. BbiJio-6bi, oahako, qpesBbiqaHHO 
BaacHO H HHxepecHo, ne orpaHHqiiBaxbca tojibko nayqeHieMb npocxbixb cnnycoii- 
AajibHbixb BOJiHb, a Sjiiiaie nscJi'feAOBaxb ua^oj/ceHie cencMiiqecKHXb BOJHib pas- 
jiHHHBixb nepioAOBb H aamjiHxyAb. Ha axoMb nyxn tiecoMH'fe.HHO OTEpbULOCb-Sbi 
MHoro HHxepecHbixb cooxHomemn h saKOHOBb, Koxopwe no3BOJiHJiH-6bi Jiyauie 
yacHHTb ced-fe bocb cjiosKHbii MexaHHSMb KOJiedaiiiH Hanieii sewHOH odojioqKii. 

Bene doj-fee o6m;eH saAaqet dburo-dbi nayqeHie xoAa H3MifeimeM0cxH kakoh- 
jiHdo H3b xpexb cocxaBjrHK)ii].HXb CM-feineHiH noHEbi KAKb 4>yiiKii;iH Bi)eMeHH 3a 
BCK) npoAOJiHJHxejibHocxb scMJiexpHceHifl hjih, no KpaHHeia wefepfe, Bb xeqenie 
KaKoro-HHdyAb onpeA’feJieHHaro npoMeacyTKa BpeMCHH. 

3xa saAaqa npeAcxaBJtaexb, oaheko, dOJibrnia npaKXHqecKiH xpyAHoexH, 
KoxopbiH, x'fejib He Men-i&e, BnojiH-fe npeoAOJiBMbi, xotji ptmeiiie axoro Bonpoca h 
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Co no 1912. 

E}KeHeji;iJiLHLii OioiieTeHt 

aeHTpajibHOH eeMCMHHeeKOH eTaHij,iB[ 

IlycZEKOB^. 

9 = 59° 46' 22" N. X = 30° 19' 25" E. h = 65 m. 
rpjHTx: rjiiiHa. 

IIpii6opBi: anepio;i,n^i. MafrxHiiKii ex* rajibBanoM. peinxcTpaniefi ciicxeMbi kil E. B. roJiiiUBiHa. 

0()x>iicHenic 3naK0in>. 
a 3 bT. 

P = iiepBaa npe;i,BapnTejibHaH 'Baaa. 

S — BTopaa iipe;x,BapMTeabiiaH <i>a3a. 
i = bojihm. 

• = nocji'fcji;oBaTejii>Hbie maximiim^i>i (ucnpaBJicHiiMC aa 3aiia3ji,i>iBaHie npiiCopoBx) *)- 
Cl 5 Cg ... = nocji'I>;i;oBaTejii>Hbie BTopnaHwe maxinrnni’w, cjrIvi,yioui,. aa rjianii. «i>a3oii. 

F = KOHen,a>. 

i = pfeKoe HacTyrurcHie Jiio6oi^ *i>a3bT, \ cTaBiixcH irr, oco(5Mx;r> cjiyaaMX'L uepe;i,'r> BiiaKOMx> «t>a3Bi, a 

> TaKHcc KaKi> caMtocTCBiTeJiBiibiii ciiMBOjrB, Kor;i,a iipiipoaui «i>a3M 
e = HeOT'iOTJiHBoe nacTytuiein'e <i>aBEr. | ne newa. 

n e p i 0 A n a m u ji n t y jx, r>r . 

Tp = nepio;i,i> = opoW‘^i>KiiTejn>iiocTb nojtiiaro KOJiGoanin rvi» ceivynji,ax7>. 

jl^r=:aMn:iiBTyjat,a NS — cocTaBJi. ncTiiHiraro cmI^iu,. irh \x orb iio.iio>KCHm pasHOBfecia (hh iri> N). 

Aq = aMnjiHTy;i,a EW — cocxaBji. ncTHiiHai^o cmIuu,. xiobbi^i bx ix otx* no.'io>KeHiH paBiioB'feciJi (h* kx E). 

= aM:nJiHTy;i,a BepTiiK. coct. HCTiiimaro CMiuxx,. iiohbw bx> |x orb rio.iO/Keiiia paBHOirfcciH (»h kx BCHirry). 

A = 3nHiJ[,eHTpajii>Hoe paBcroHEie bi> laur. 

BpeMa — cpe;i,Hee rpiiHsixECKoe otx iioJiyiiOEii j!,o noJiyHoaii. 
p. = MMKpOHX = 0,001 ^/n . 


MoMeHTM maximnm’oBx CM'Eiii,eHui iioebbi, ho hg maximimi^OBT) iia ceiicMorpaMM'li. 
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MHKpoceScMH^ecKiii ffEnsKeiiia. 

AMnJiiiTyji;a — Haii(5o:ii>inaii oko-io yKasaraaro ‘laca; Bpeua — cx. tohhoctxio ao ’xeTBepxii laca. 


■^00:10. 

"'lac'i.. 

7' 

J-p 

■^n 


A^ 

’Ihc.iio. 

■'lac'B. 


An 

Aq 

■^z 
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conpHHieHO c’t SojiBinoH saxpaToft BpeaieHn. Sthmij BoiipoeoMi. sanHiAiajiHCB y 
iiacT. H. H, ^OMepaH^eB'I> h ox^acTii A. H. OpjioBx., b-b repManiH-aie 
Arnold. 

Sa^aqa oxa p'femaexcH npra noMomH KBaApaTypx> xot aMunpH'iecKOH KpHBoii, 
Koxopaa nojryHaexcfl ea ceacMorpaiviM'fe. 

Teopia axoro cnocoSa ocHOBana ea rioajieHHOM'b nnxerpiipoBaHiH ochob- 
Horo Aii‘3>‘i>epeHi];iajibHaro ypaBnemfl ABHJKeaia ceScaiorpa^a. 

PascMOxpnarjb xeuept axy xeopito. 

Mbi nanHeM'B ci> npocx'fenmaro cjiyaan, Kor^a ^iBHateiiie ceiicMorpa‘i>a 
perHCxpnpyexcH npaMO onxHaecKH, a saxiiMij yjKO iiepenAeaiTb KTb rajibBaHoaie- 
xpnqecKOMy motoav perHCxpaam. 

MexaHHqecKiH cnocodx. perncxpaniH ABUJKeHia ceHCMorpa<i>a mli SA'fecb 
BOBce paBCMaxpHBaxb ne CyAeMij, xaK'b KaKx> oht> BBo^uxTb cxojib Majio Msyaeii- 
HbiH H HenocxoHHHbiH ajEeMeHx^, KaKTb xperiie iiepa o saKoiweiuiyio Synary, 
xaK'b qxo, npn axoMB ciiocodi'lj perHCxpaniHj iioTni coBepineimo ueBOSMoatno 
npHM'fenaxb axoTTb B-b Bbicmei cxeneen xoukih n AeJimtaxiibiH MexoATb K'b aiia- 
jHsy ceHCMOrpaMM'b. 

BosbMGM'b KaKyK)-HH5yAb HS-b xpexb npoaKpifi CM'feineiim noMBbi x, n 
iipeAuojioHCHM'b, ’qxo X ecxb irfeKoxopaa ‘bynKnin oxb Bpeftieim t, Bn;i;b Koxopofi 
n xpeSyexcfl oiipe;i'fejiHXb. 

X == f(t) (86) 

iI,H‘i><xepeHi];iajibnoe ypaBiienie ;i;BHJKeHiji coorB’fexcTByioni,aro ceMCMorpa<i>a 
zipeAcxaBHTca xor^a b'b cj'feAyiomeMb BHA'fc: 


26 o'-f- i a:" = 0 (87) 

Mbi ne eyAGMb BA'feob A'feJiaxb nHKaKHXx> iipeAaojiojKeHifi o sejiHHHH'fe iio- 
C'XOHHHoii saxyxaiim s, ocxasjiHa: axoxb Boiipoc'b coBei)menno oxKpMXbiMb, no 
dyACMb npeAoojaraxb, x'feM'b iie Meirfee, mxo bc'Ij 'xpii nocxoaiinbia ceficMorpa^i^a, 
a HMeimo e, n vi I HBB'fecxiibi. 

Kb axoMy ceHCiviorpa‘i>y npHM'feHHMb iipocxoH orrrH'^ecKi:® wexoA'b pern- 
cxpanin. 

OSosHaqHMb oxKJioHeHie CB'fexoBOH xo*ikh: O'Xb nojfOJKeHifl paBHOB-fecia ne- 
pesb y, a pascxoBHie sepKajia okojio och Bpani,eHiH ce@CM:orpa<i>a ao nosepx- 
iiocxH perHcxpnpnaro Bajia, Bb HanpaBAeidn HopMaibHO naAaK)in,aro jiyqa, 
^epesb A. 

TorAa A-anaa cooxB'fexcTByioiJAaro onxHxecKaro pwaara dyAOXb 

L == 2 A 
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H 

2/ == Z-e (88) 

yMHOJKafl ypaBHCHie (87) na Z, u, npHHHMaa bo BHHMame, ^to, corjiacuo 
BLiBoaaMTb § 4 rjiasBi V (cm. «^opMyj[y (114)), OTHomeHie ^ npeACTaBJiaeTB 
co6ok) HopMajiBHoe ysejiH’ieHie 95^ npnSopa ajlh KOjreSamn SeaKoneiHO-MaJiaro 
nepiofla, Sy^eMB hm'^tb 

y" -I- 2ey' x" — 0 (89) 

y KaKij «>yHKii.ifl BpeMenn “t naB-fecTHa. Sia saBHCHMOCTB ;^aeTca KpHBOt na 
ceicMorpaMM-t. 

HTaK-B nojiomHMi), ^to 

y = F(t) (90) 

OcHOBHaa sa^ana ceficMOMexpiB n saKJioaaeTca bb tomb, hto5bi, no 
nsB-fecTHOH <E>3^EKii,iii F (t), HaftTHHensB'fecTHyio «>yHKn,iio f(i)y npnTOMB, OTjfi.'fejiBHO, 
W KancAot bsb xpexB cocxaBJiaiomHXB CM-femeniiH noqBBi. 

HaanoMB cb npocTMinaro cjiynaa, a HMeHHO, Kor^a, npn ^ = 0, Bce na- 

XOAHJIOCB bb noKO-fe. 

Tor^a 

H 

2/o=8. 

Bb momchtb = 0 oaaaJiocB ABnacenie noaBBi. CooTB'lTCTByiom.aa na- 
qajBHaa cKopocxB nycxB SyAcxB a iiaaajiBHafl CKopocxB ajih y — 2/o - 

y^ MOJKHO naBTH bsb ypaBHenia (89) no pan-fee npHM'^naBineMycfl iipicMy 
noqjieHHaro HHxerpBpoBaHia ypaBHenia MeasAy npoA^feJiaMH !f = 0 h^ = 'x:, b 
nojDLomHBmn sax-feMB bb npoA'feJi'fe t = 0. 

Mbi nojiyqHMB, xaKHMB oSpasoMB, 

Vo = — ^o^d .(91) 

Hto6bi HafixB X KaKB <£»yHKi],iio OTB t, SyACMB noEjreuHO HHxerpnpoBaxB 
ypaBHenie (89) bb npoA’feJiaxB MeaiAy 0 b !5. 

3x0 npHECACTB HacB KB CJi'£AyK)m,eMy ypaBHeniio: 

t 

y' — yd 2£(2/ — 2/o) J ^o (^' — ^d) — 0- 

0 
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npHHHMaa BO BHHMaHie cooTHonienie (91) h ycjiOBie «<q==0, 

HM'feTt 


t 





[ ydt SSq x' — 0 - 
b 


npoHHTerpHpyeMi. bto nocJi'feAHee vpaBHeeie bhobb noajieHHO MeatAv 
T'feMH-aKe CaMBIMH npoA’feJiaMH Out. 

TorAa, npHHHMaa bo BHHManie, hto = 0 h g/o = 0, mw dyAOMaj hm^tb 


y 

nm 

X 

OiipeA'feJieHHBie HHxerpaJibi, BX0Aam,ie btj axy <i>opMyjiy, MoryTTb 6 bitb 
oni^cA'i&JieiiBi no MexoAy KBaApaxypxj, iianp., HSM^fepenieM'B na cetcMorpaMM'fe 
paAa paBHOOxcxonin.HX'fc opAnnaxa. (iipaBHja CnMiicoHa) hjih noAbsyacB KaKHMii- 
im6yAb HHxerpa<i>OM'B. 

‘i>opiviyAa (9 2) Aaen>, xaKHMx> oSpaaoMij, bosmojkhocxb onpeA’feMTb £c KaKx> 
<i>yHKn,iio oxxj Eiiaae roBopn, AJia naJKAaro saAaimaro f, mbi MoaKeMTb natxH 
cooxB'fcxcxByioiD;ee SHanenie x. 

tpopMyjia (92) npeAnojiaraeri), OAnaKO, nxo irB iianajBnBin MOMenxB ^ = 0 
Bce naxoAHAOCb bb iioko'£ h hto iiepBaa iipoHBBOAnaa x no BpeMOiiH iipoAoxas- 
jiaexB coSoio btb AaHtiBix'B npeA'’fe‘iiax'B HiixerjinpOBaiiia Hen%iepuomj)o ^yntmiio 
BpeMGHH t. 3x0 nOCA'feAHOe oCCTOHXeJIbCTBO, OAUaKO, P'fcAKO HM'feeX'b m1?cxo. Ha 
caaiOMb iipn seMJiexpaceiiinxi^, npHxoAHxca hm’^xb nocxoaeiio A'feJiio cb 

HCiAOOKeuieMz pasjiHnnBixx. chcxomb ceHCMHnecKHX^b boah'b, Koxopbia npHxoMb 
AocxHraioxB M'fecxa iiaSjiioAeuia BCJi’feACxnie aero itpHBaa 

Bx> MOMOHX'B BCxynjiGuia noBOH BOJnibi, 6yAexx> hm'Ixb oco5yio, xaK'b nasbi- 
BaeMyio ypAOByio xoaKy (point angulaire), bx, Koxopot cooxB'fexcTByiom.aa 

KpHBaa HM'feex'B AB'fe KacaxeABHbm; Hiiane roBopa, BOAHnHHa nepBOt npoHSBOA- 

dco 

HOH npH nepexoA'fe nepeaij axy TOXKy, A'feJiB'BT'b BHeaannbii CKaneKX* h 
eyAOXTb, cA'feAOBaxeAbHO, <i»yHKaieH iii)epbiBHcxoH. 

3x0 oScxoaxeAbcxBO iienpeM'fenHo iiaAO yanxbiBaxb. KaKx> axo cA'tJiaxb, 
Mbi cenaacb ysHAHM-b. 

BoabMOMB xenepb Goite o6ni.ii cAyaan. 
nycxb Bx> MOMeiixb ^ 

35 = a::, , x = x/, 2/ = 2/i ^ 2/' = Vx' 
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B-b aTOTB MOMeHTt njCTB BCTyrxaeTi> iiOBaji BOJiaa, 6jiaroj,apfl KOTopoii 
’^acTHD.a sewHOH noBepxHOCTH npioSp'feTaex'B OKOHHaxejiLHyio, j^aenodmucmeyw- 

myW CKOpOCTB ic/. 

HTaKTb, BX. MOaiGHTTb jf = ^ ^ , AO BCTynJICHiH nOBOH BOJIHBI, CKOpOCTB 

6bija x^, a, nocji'fe BCxynjieHiH, oHa cxajia x^^ npHTeint pasnocTb x^ - — x^ 

aBJiaeTCfl bgjihxhho:® Kone^Hot. 

Ha ceScMorpaMM’fe bx btomx M'fccT'fe AOJXHcenx oSnapyacHTbCB p-isKin 
HsrnSx KX)HBOH Bx BHA'fe sasySpHHBi, npnqeMx HOBaH CKopocxb iiycxB Sy^exx y^. 
oxjtHqaeTCfl oxx y^ xaKace na KOHe’inyio BejiHHHHy. 

onpeA'feJieHia y^^ npnS-ferHeMx onaxB kx no^JieHHOMy HHTerpnpo- 

Bamio ypaBHemn (89) bx npeA'feJiaxx MeacAy t = t^ h t = a 3a- 

T-^MX nepeiiAeMx kx npeA'feJiy, nojioatHBmH t = 0 . 

Mb! HaHAOMX, XaKHMX 05 pa 30 MX, XTO 

^0 (^/ — ^/) = ^ 

HJIH 

%' = 2 /i' ^0 ) ( 93 ) 

Tenepb BosbMGMx momghtx t = sa MOMeuxx Hosaro Ha'^ajia cnexa 
BpeMGHx H dyAGMX onflxb noxAGHHO HHTerpnpoBaxb ypaBneHie (89) bx npCA^fe- 
jiaxx RieatAy 0 n h bx iipeAnoxoascHm, *ito MexKAy 3 xhmh hobbimh npeA'^-aaMK 
<i>yHKn;ia x = f{t') ne nM-feexx oco6bixx xoqeKx. 

Hobbih HaxaJiBHBiH ycjioBifl ABHatenia, npa t = 0, 6yAyTx 

yo==yi 

yd = yd = yd — (^d — ^d) • 

IlpH nepBOMx HHxerpHpoBaHiH nojryaHMx 

t 

y — \yd i^d — ^d) } -*- 2 £ (2/ — «/i) -I- J ydt 

0 

HjflH 

t 

y -I- 2ty ydt -^r-^Q^x' = ly^ -+- 

0 

Hjigex, cxoaiiAiH bx npaBofi ’qacxH axoro ypaBneHia, ecxB H-feKoxopaa 
nocToasHaa BexnqHHa. 

npoHHxerpHpycMX xenepb noajieHHO ypaBnenie (94) MeaiAy x-feiuH-Hte 
caMBiMH npeA'feJiaMH. 


SG^(x' — <) = O 


®o<J (94) 
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ByAeMi> HM^fexb 

^i) = iVi ^0 ^ 


{'!/i .. ..(95) 

Korjua nocTOflUHBiH y^, x-l h yl nsB'fecTHbi, to no otoh <i>opMyjrfe 
MOiKuo BbinHCJHTb X KaK'b ‘i>yoKU,iio OTT> t. <l>opMyjia (95) coxpaimeTij cbok) 
CHJiy AO BCTyiiJieiiia iiOBOii ceHcamqecKOiS BOAObi, nocji'fe nero nanajibiibifl jcaobih 
ABHH cenin cnoBa nsMtnnTca. ' 

JXft cnx'B nopT» mbi ripeAnojiaraJin, hto Bcfe opAHHaTBi kphboh Hsarfepetibi 
coBepuieimo sfepno, niiane roBopa, nxo mbi snaeaiT. xonrioe nojoacenie nyjieBOH 
jinnin. Ho na caMoarb A'^-i't Bcli opAHnaxBi Moryx-B coAep>Kaxb HeSoJiBinyio 
nocTonHnyio omiiSKy a, TaKX> axo etb npeABiAyn^nxx. <i>opMyjiaxx> ko BCifeMX> 
BeJiHaHHaM'B y imAO npHcoeAHHuxB iioupaBKy a. 

Ho KpoM'fe xoro B03MOJKHO, nxo HyACBaa Annia, ot'b KOxopoH mbi iisM'fepaeMx* 
Bct opAHHaxBi, nM'feex'B ne6oJibiuoii iiaKJOH'b. TorAa npHAexcfl npncoeAHHHTB 
eme BTopyio iionpaBKy, npoiiopaionaJiBiiyio BpeMemi. 

TaKHMTb o6pa,30M'B, Kx> KaasAoiviy y oaAO b'b «i>opMyji'6 (95) npucoeAHiiHXb 
neSoJibiiiyK) noiipaBKy 

OC —i — jiij j 

FA'fe a H P CyXB AB'fe IIOCTOHUUBIH, KOXOpBlH MOryXT* 6 b 1TB IMH nOJlOHtHXeABHBI, 
HJH oxpnpaTejibiibi. 

CA'feJiaB'B 9X0, SyAearb bmIstb 

t 

x — Xj^ — -i-2£|j ydt-ir- 

0 

t t 

ycU — j^/i «( 

0 0 

— \y^ _t_ ^ -I- 2ty^ -+- 2£a -t- SSo£c/( ij. 

SA'fecb y iipeACTaBAflexX) ynse co5oh> BeAHnney mMTbpmuoU opAHHaxbi. 


t t t 

y — 2/i 2£ j* ydt -i- J dt j ydt -+- 25^ {x — 

0 0 0 

HAH 

t t t 

xz=x^ — ^ Q?/ -I- 2£ J ydt J* ^2^ J ydi^ — 2/i — 

^ 0 0 0 
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B'fc axoM-t BbipajKeHin ntcKOJibKO HjeHOBii BsanMHO coKpaxarcB, n mm 
MOJKeMTj OKOHqaxejiBHO npeACxaBHTb x 4>yHKii,ieH cJi'feAjioiii.aro BH^a: 

t t t 

X =Xj^ — ^ Ssj* ydt-^n^^ j* ydt — JBt-^ Ct^ -i- -...( 96 ) 

*^000 

SA’^Cb nocTOflHHbia A, G il D HM-feECxx. cj'^Ayiomee SHaqenie : 


A = -^y^ 

= - 1 - [2// - 1 - 2£2/i -+- aSo x^'] 
0=— 

D = — 


( 97 ) 


ripH BblBOA'fe <E>OpMyjIbl ( 96 ) MbI npBAnOJIOBKnJIH, ^TO, BX. MOMGIITX t == 0 , 
BCxynHJia eoBaa ceHCMHxecKaa BOJina. 3 to npeAnoJoaieHie, OAsaKO, KaKX. JierKO 
BHA'feTb, coBepmeoHO Hecyiii,ecTBeHHO h ne HM'feexx AaiKe pOBHo nHKaKoro 3Ha- 
Heeia, xaRx. KaKx> HaaajibHafl cKopocxb x/ bx <i>opMyjiy ( 96 ) bobcg AasKC iie 
bxoahxb, a HM'feMXb 3 HaaeHie xoJibKO BeAHHHHbi ajj, £c/, 2 /i ® 2 //* TaKHMii o6pa- 
SOMB, xa XOXKa, OXB KOXOpOH MbI HaaHHaeMB HOBblH CaeXB BpeMeHB, MOBKGTB 
6 bixb coeepmeuHO npouseoAhuan xoxKa ceHCMorpaMMbi. 

‘ 4 >opMyj[a ( 96 ) HBJiaexcfl, xbkhmb oSpaaoMB, coeepmenHO o6iii;eH. 

Ilpn axoMB HaAO xojibKO noaiHHXb, xxo, niin bchkomb BcxynjiGHin hoboh 
BO-WI bl, OAHa H3B nOCTOBHHblXB {B), OnpGA'fejIBGMblXB COOXHOmCHiuMH ( 97 ), 
KaKB-6bi M’feiraexB cbog SHaxeme. 

BfiGAeMB xGOGpb cji'^Aytomin o5o3HaHeiiiB : 

t t t 

I=:y ^ 2s J ydt -H- j dt^ ydt ( 98 ) 

0 0 0 
H 

p= A--^Bt-*-Ct^^ ( 99 ) 

TA'fe P eCTb nOJtHHOMB TpGXbGH CTCnGHH. 

ToxAa 

^ ~ ^ [-^ -P] • (190) 

HscJi'feAyeMB 6J1IIBKG axy ^opaiyjiy, npHHeaiB mm npuMeaiB AJia iipocxoxbi, 
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HTO a H (B paBHbi Hyjiio, T.-e. ’?to opAHHaxM kphboI Haarfepeaw coBepraeHHO 

Btpeo. 

‘i>yHKi],ifl I onpeA'fcJiaeTCfl hb'b KpnBoi: ceicMorpaMMti npn noMomn kboa- 
paxypij, cxfeji,OBaTej[LHO I ecTb 4>yHKii,iH iiserbcnmaa. 

Ho cymecTBy x ne MomeTij nenpepbiBHO BOspacTaTt BM'fecx'^fe ci> t, 

a, TaKt KaKt «s»opMyjia (100) coAepsKHTt nojriiHOM’L P, to hstj axoro cji-feAyexx 
saKjiioxHTE, qxo cawa <i‘yHKii,ifl J, KpoM'fe nepioAHxecKnxx> ijenoBij, dojiotcua 
oSasaxejiLHO, BaKJHoaaxb be ceS-fc h ii-feKOxopbit nojiiHOMx.. 

T-fe aBTopbi, KOTopwe saHHMajincb BbiHHCJietiieM'b <E>yeKn.iH I hsxj cghcmo- 
rpaMMbi, saM'fexHJiH, axo, no BoaiDacxaniH I cxanoBETca, cx. xexeHieM’b 

Bi)eMeHH, Bce 5oJibuie n 5ojibrae. Oun ni)nnneaJiH sxo BBieeie Bjianiio omnScKX, 
a H p. 

IlpHXHHa axoro Kpoexca, oji.HaKO, noBHAHRioiviy, ne cxoJibKO bxj oniHSox- 
HOcxH HBM'fepeeia opAHHaxX) TaKX> KaKx. a h p bo bcbkomx. cjiyna'li oxeeb Maibi, 
Kb TOMy-ace ohh bobco h ho exoabte bx> BbipaJKonie nocxoHHHbix'b ^ n P, a 
rjraBHbiMx. oSpaaoMb Bb xoMb, xxo Bbiancjeme £i; nponsBOAMOCb, ne oSpamaa 
AocxaxoMHaro BiiEMaHia na naaajibHbifl ycjiOBm ABnaceniH, x.-e. ne yxHxbiBaH 
Bjiianifl iiojHHOMa P, oAHHb nab Koe<t>’3E>Hn.ieHTOBb Koero Kb xoMy-ate Mfennexca 
npn BcxyiiJieHiH KaacAoS noBOii bojuibi. 

9thmh HaM'feHaEomHMHCH naxaJibHbiMH ycjiOBiaMH, OAnaKO, imKOBMb o6pa- 
30Mb npeiieSperaTb nejibSH, n CMOimioe HExerpEpoBanie KpnBon y = F{t) 
6e3b ynexa ogoSbixxj toxckti <i>ynKniH x — f(t) codeinaenuo uedonycmuMO. 

Cni)aBeAJiHBOCXb BbimecKaaaniiaro JiexKO- noKaaaxb iia cji’IiAyiom,eMb iii)o- 
CTOMb IipHM'ljp’fe. 

IIpeAnojioJKHMb, AJiH npocxoTbi, nxo ceficMorpaa*!^ coBepmeiieo Jinmenb 
aaxyxaHia. Tor^a AHX><i‘epeHniaJibHoe ypaBnenie ero ABHJKenia OyAOXb 

y' -i- y x" = 0 (101) 

IIpeAnojiomiiMb xeiiepb, nxo ao MOMOnxa t — ABnatenie noMBbi 6biJio 
coBepmeinio nponaBOJibHoe, n xxo Bb axoxb MOMeHXb mm HMljeMb cjiljAyioBiyio 
rpynny Bejraxnnb: 

^17 Pi ^ Pi’ 

HaMHHan cb MOMenxa Koxopbit Mbi n npEMOMb aa hobog iiaMaJio CEexa 
BpoMenb, ABHJKenie hoxbm nycxb yAOBJiexBopflexb aaKony iipocxbixb rapMonn- 
xecKHXb KOJieOaein 

X~Xj^-+- siujpjJ 


( 102 ) 
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HoBbifl iia'iajibHbifl yc-TOBin jtsnjKeHiB Oy^iyx'b b-i. axoM'b oyqa'fe 

I/o = Ih j yo = Vx — ®o (^o' — <) (cm . 4>opMyjiy (93)). 


Ecjih X yAOBJrexBopHexxj ypaBHeiiiio (102), to o5iii.iH nnxerpaji'b ypaB- 
Henia (101) npejicxafinxca bx. cj['feiiyK)Lii.eM'b BHA'fe: 

2/ = cos nt sin nt -j- sin^Pif, (103) 

Fj H Fg cyxb AB'fe npoHSBOJibHbia nocxoHHHbia HHTerpiipoBaHia. 

BIj CnpaBOAJIHBOCTH 3T0H <I>OpMyJIbI MOHtHO JierKO yS'J&AHTbCa IIpOCTOH 
noACxarioBKot. 

^'feHGTBHXeJIbllO, 1I3X> 4>0pMyjIbI (103) MbI HM'feeMX> 


y" = — Ti cos nt — siu nt — %m^t. 

IIoACTaBJiflH BGJiaqBHbi y" a ?/ bt, tj&opiviyjiy ( 101 ), SyAeMt HMd&xb 
( — n^ -i~ n'^) cos nt Fg ( — n^ n^) sin nt 


»o Sinjpi SB„ 


EJim 




p 4 = 




0 


p% n2 

— j,2 * ,i2 p 


■P^} 


p2 


— jjS 


- IBq . sm^i^ { — p^-f-n^ — n^ -t-p^j = 0. 


3x0 ypaBHeide xoatACCTBCHHO paBHO nyjno npa bchkhxX) 3iiaa:eHinxX) t. 
^Jia onpeAfeJicHifl F^ n Fg oSpaxHMca kx> HaaajibHbiMXj ycj[OBiHMX> ABnaceHia. 
Hsi* ypaBHetiia (103) naxoAaMTb 

y = — Ti n sin nt -i-F^n cos nt g?q n2 — _p2 ^ospt .. ..(104) 


riojOHCEMT. xeriepb b'b ypaBHeHiaxt (103) h (104) t=0. 
Tor^a 

fa =2/. 

Vi — ®o <) = yd — ^0 (P^m 

— Fg -I- SSo nSi — pZ 


m 


(lOS) 
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HJIH 


HJiM eme 



. .(106) 


noiCTaBHB'B 3TH SHa^eniH n Fg BB <E*opMyjry (103), 

KaK% ‘1‘yHKiiiio OTt t\ 


y = F(t). 


MBi iiojiy'inM'fc y 


Bxa KpnBaa cooxBiiTCTBye'rB KaK'i>-6bi KpnBoii cencMorpawMbi. B'b Aaia- 
HOMT. cjiy^at OHa npeACTaBJiaeTt coSok) najiOHseeie AByKt npocTBixi* cnnycoHATj 

CT* COOTB'feTCTBGHHBlMH liepiOMMlI 


H 
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2t: 

"F" 


Sajimfx H saKJTioHaeTCfl bt* tomtj, hto6bi, SHaa «>ynKi;iK) F(t), nafiTH ne- 

HSB’iCTHOe ABHHteHie BOIBBI CC = f(t) = SiBLj>5j5. 

JXm 3Toro iiaAO BocnojiBBOBaTBca o6meH HHxerpajiBiiOH «»opMyjioii (100). 
Bxi AaHHOMx. cjiyaali iianx. H'fexT> naAo6eocTn iipHdtraxBKTbKBaApaxypaM'B, 
xaK^ KaKX. anaJiHXHaecKift bhatj «i>yHKBiH y = F(t) sa^airB. 

Bbibhcjiiim'b cnaaaja BHaaeme <E»yHKuiH J (cm. 4>opMyjiy (98), rrfe £ = 0). 
Mbi HM-feeM-B AJiH axoro cjit^yiomia cooxHomenia ; 


/ 

J cos nt clt — ™ sin nf 

0 

t t 

j dt J cos nt ~ [ 1 — BOS n^] 

0 0 

t 

j* siu nt dt — — ~ [cos nt — 1 ] 

0 

J dt J sin oif ( 3 ?^ == -^ ’ 

0 0 
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C.i'feAOBaxe.iiLHO, n3T> <&opMyji'B (98) h (103) 5y;;eMij HM'fext. 

tt 

Z= y vi^ ydt = cos nt Fg sin nt 
0 0 

-H- [r, i 1 1 — cos } -,-r, i {« • 


8 HI n 


0 '??a qi2 jp2 

Ji2 — p2 

ST? X f-Zl- 
'“o \n^ — 2 


n 


n j 


^2 — , 12 ^ 172 } -+- F, -I- n {Fg - 4 - aio 


HJiH, DOftCTaBjifla CK)Aa sna'ieHifl F^^ n Fg hs’b «>opMyji’i> (105) h (106), 

I= — -f- 2/x [ 2 / 1 ' -«- ^o<] ^ (10'7) 


Sxa ^opxMyjia noKasbiBaeTt naivt-B, hto oynKnia J, KpoM-fe nepioAHnecKaro 
qjieHa, coAepHtuTTb Bt ceS'fe eme jiuHeuuyw ^yunimo BpeMenn t. 

Il3T> 3Toro cj-feAyeT^, hto, no M-fepife BospacTaHin ^yHKii.iH I SyAOT-B 
SeanpcA^^ABHO BOspacTaTt, Aa®© omcymcmeiu KaKHxij-jiHSo ouihGok'l Bib 
HSM'fcpeHHBixx opAHHaxax'B (a h ^ paBHBi Hyjno), Ha hto pantme h Slijio yKasano. 

noAyneHia hckomoh <i>yHKn,m x, haao, corjiacHO <E>opMyj['fe (100), bbi- 
neCTb MSB I nOJIBHOMB P. 

Hat «>opMyAB (99) n (97) cji-feAyoTB, npHHHiwafl bo BimMaeie, hto, no 
npeAnojEoatenito, Koe<E»‘i>nn,ieHTi>i O' n P, paano KaKB n e, paeHbi iiyjno, 

P = A -I- Bi = y^ -h- {yl -1 - SSq t. 

noACTABjiHa TenepL SHanenie I (hsb ^opiviyjibi (107)) h 9to snaneHie P 
BB ^OpMyJiy (100), M£>I yBHAHMB, HTO JlHHeHHafl OyHKniH COKpaTHTCH, H MBl 
noxyHHMB oKOHnaTexBHO 

X — x^-+- sin^^, 

TO ecTb HCTHHHoe ABHHteHio noTBbi, onpeA'feJiHeMoe ypaBHenieMB (102), nsB 
KOTOparO MbI H HCXOAHAH. 

3totb npHM'fep'b HarjiHAHO noKasbiBaeTB, hto, npn npHarfeneniH axoro 
MexoAa noHACHHaro HHxerpHpoBaHia ajih naxoatAenia «>yHKn,iH[ x = f(t)j neoG- 
xoAHMo CHHTaxbca CTE> BAiflHieMB HanaABHbix'b ycAOBifl ABHBKeHia. Be3x> axoro 
MOHtHo npHATH Kx. coBepoieHHO AoatHbiM'B pesyABTaxaxM'b. 

CnpaniHBaexcH xenepb, KaKx>-aKe axo npaiCTHHecKH ocymecxBHTb, KorAa 
H'iKOTOpblS USB nOCTOHHHBlXTb, BXOAaiIl.HXX> EXj BbipaSKeHie nOAHHOMa P, BXj 
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cymHOCTH HeH 3 B'fccTni>i, npHHeMT> eme OAHa hstj heexx HSM'feHaexca npn Ka?K- 

HOMTb BCTJDJieHiH HOBOH CeiiCMHqeCKOt BOJIHbl? 

axoro SepyxTj /ito^yw xoHKy ceHCMorpawMBi sa aaiaio C’xexa BpeMeHX> 

H onpeA'fejiaioT'B, npn noMOim KeaApaxypx,, ^yeKaiio J, HHxerpBpyfl KpnByio 
cnjrouiL oxx. 0 ao paain^HBixTh SHaneHiH t, 

TaKHMx. oOpasoM-B nojryqaexca KpHBaa 

Iz=<p(t), (108) 

KoxopyK) HaHOCflTB aaTtikiB ea KOOpAnnaxiiyio 6yMary, oxKJiaABiBaa Bpewa t no 
OCH adcpHccB. 

KpHBaa Koxopaa coAepjKHXTb bb ceSfe, naKB mbi BiiAta paiitme, 

H'feKOXOpBlH nOJIHHOMB, OyACXB nOCTCneUHO yABJiaXBCfl OXB OCH BpOMOEB, KOJieSJiaCb 
OKOJio HtoxopoH cpedueii kphboh, KOXOpaa npoACxaBJiaexB co6oio hheto naoe, 
KaKB nOJIHHOMB P, KOXOpblH H HaAieJKHXB OXHaXB OXB J, HTO^bl Hojyqnxb, 
corjiacHO ^opaiyji'fe (100), x kbeb 4>yHKHiK) otb t. Bxy cpoAHioio KpHByio mojkho 
6ox£e HJiH MOHlie tohho npoBCCXH otb pyKH qepesB KpHByio I=:‘I>(^). Ho 
cymecxBy A'^ja, KpHsaa P AOJUKna cocxoaxt h3b H'fecKOJitKHXB OTA'feJii>HBixB 

B'JfeXBeH. Bb T-feXB TOHKaXB, fA'fe AB'fe XaKiH B^BH CXOAHXCH, OyAOXB HaXOAHTBCa 
oco6aa TOHKa kphboh P, bb Koxopofi KpHsaa HM'feexB AB-fe KacaxejiBHBia h KOxopaa 
cooTB^fcxcTByeTB MORieiixy BCTyiueniH hoboh cencMHqecKOH bojihbi. 

3thmb cnoco.6oMB Moamo onpoA'feJiHTb BiiaaoHie nojiHHOMa P ajih pasiiBixB 
SHaaeniH t. 

OxHflBinH P OXB J, HOiyqHMB, no <&opMyife (100), HCKOMyio BOJiHEHny x 

KaKB 4>yHKn,iK) OTB tl 

Bb axy «i>opMyjiy bxoahtb, oahuko, eii];e iieHBB'fecxnaa BejHHHiia aScoAiox- 
naro CM'£n];eriia noaBBi x^ bx> MOMenxB iianajia cnexa BpewenB, no axo o^cxoa- 
TOABCTBO He HM'feexB cym,ecTBeiiHaro SHanenia. 

Ilpn HtejiaHiH, x^ mojkho BwqHCAHXb, onpeA'feJiHBB ananeHia <i>yHKniS J h P 
Axa KaKoli-HHSyAb yAa^ennofl xoaKH ceHCMorpaMMbx, rA'fc ABBBseriie noasbi h 
npndopa yate npeKpaxiuiocb. Bb btomb cjiyaafe a? = 0. O^oaiianaa cooxB'fex- 
cxBeHHbia snaneHia J h P aepesB P^, mm noiyaHMB 

= ( 10 ®) 

EciH-5Ke 3a MOMGHXB Haaaia cnexa BpeMeHB mbi B03bMeMB HaaaJio nepso:^ 
npeABapHTeABHOH <&a3M 3eMJiexpaceHia, to mm SyAOMB npocxo MM'^Th x^ = 0. 
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npH npEM-feneHiH BbiraeonncaHHaro MeTOji.a onpeA’feJieHiB «i>yHKn;iH x — f(t)^ 
He TpeSyexcH bobcg a5coJifOTHO tohho onpeA'feJHTt bgjih'ihhm op^tHHaTX y, TaK-b 
KaKi* cooTB'feTCTsyiomiH nonpaBKH BKjHoxeHbi yaje bx Bbipaatenie nojtHHOMa F, 
KOTopbifi onpeA'fejrneTCfl npawo nsB onbixa. 

Mbi bhotmtj, TaKHM-b oSpasoM'b, HTO, xoTH Mexoji.'b noHJieHimro naxerpH- 
pOBaHlH H AHeX-b BOBMOJKHOCXb OHpe^t'fejIHXb X KHKl. <E>yHKnilO OXX. t 3a BCe BpeMH 
seMjrexpHcema h npHTOMX. npn coeepmenuo npoiAseoAhuoMz xapaKxep'fe aBnateniH 
HOHBbi, HO upaKXHHecKoe npnM-fcHenie axoro iwexo^ta conpaaceno ex. HeMa.iibiMH 
TpyAHOCXBMH H Iipe^^CXaBJIHeXX. COSOK), BO BCHKOMXj CJiyia-fe, ^OBOJrbHO CJIGHtHyiO 
H KponoTJinByK) 3aj);aHy. 

T'feMx. He Mearfee, HfeoTopbixx> xapaKxepnbixx* seiMJEexpHcenin, noA06Hoe 

HSCJitAOBame npeACxaBHJio 6bi HecoMHtHHO secbMa cyni.ecxBeHHbiH nHxepecx>. 

PascMOxpHMX xenepb npHarfeHenie axoro MexoAa anajinsa ceHCMorpaMMX» 
Bx CJiyHadfe rajbBaHOMexpHxecKOH perHCxpanin ABHacenin ceHCMorpa<[>a, 

Bx> 3TOMX. cjiyaa'fe saAaqa 3xa npeACxaBJiHexcfl ente SoJifee cjroacHot, xanx. 
KaKX>, BM-feexo oAHoro AH<c><E>epeHHiajrbHaro ypaBHeHia, Mbi HM-feeiMix. yace cncxeMy 
coBOKynHbixTb AH«><E>epeHii;iajibHbixx> ypaBHeein 


0 "-t- 2 £ 0 '-i-n 2 0 -f--^£c" = 0 . . ( 110 ) 

H 

9"-+-2Wi<p'-i-^i'*9-i-7<:e' = 0 (Ill) 


PajibBaHOMexpx,, no npeAnojicaceHiio, ycxaHOBjieH’b tohho Ha rpannHy 
anepioAHHHOcxH, xoth axo ycjiOBie, npn npEM-feHeniH Aannaro iviexoAa anajinsa 
KpHBOH, He HM'tex'b, Bx. cyni,eocxn, HHKaKoro sHaneHifl. 

OSosHaxHBXj oxKAOHeHie CB-fexoBon xohkh oxx> HOJioJKeHia paBHOB'fecifl ne- 
pesx. a pasexoanie sepKajra y rajiBBanoMexpa ao noBepxHocxn perncxpnp- 
Haro Bajia bx> EanpaBjreHiH HopMaAbHO naAaioEHaro Jiyxa Hepe3x> 5yAeMx> 

HM'feXb 

= 2A^ cp. 

yjMHoatHBX. ypaBHeeie (111) Ha 2^j, noiyHHMX> 

y^' -4- 2^1 y{ -+- y^ 2A^ kQ' = 0 (112) 

Hckjiiohhmx> xenepb h3t> ypaBHenia (112), npn noMon^H ypaBHeHia (110), 
nepeMfenyio 0. 3 to npHBeAexx nacx. ajih yi kx. AnneiHOMy AH<*»«>epeHi];iaAbHOMy 
ypaBHeniio HexBepxaro nopaAKa. 

Bo3bMeMx AJifl 3xoro cnaaaAa npoH3BOAHyio oxxi ypaBHenia (112) no f. 
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Tor^a 

y”' 2 n^ y” y^ = ^ . . . ... . . ,.( 113 ) 

Hat ypaBiieHiH (llO) mli HM'feeM-B 

e" = — 2 £ 0' — 0 — i- ( 114 ) 

a, Hsi. ypaBHeflia ( 112 ), 

^' = — 2 i^[ 2 /x"-*- 2 Wi 3 //-i-V?A] • • • : ( 115 ) 


IIoiCTaBHBT. BTO nocxIsAHec BbipaJKeHie bt> ypaBueuie (114), dyAeMt 
emfeTb 

y^ 2/i] — 0 — ~ 


rioACTaBHJM'b TCiiepb 3T0 BbipaJKeHie A-ia 0'' bt> ypaBHeaie (113). 

Toi’Aa 

y”' -t- 2 -1- e) y^' -h- (» i/ -+- s) y ^ -+- 2 tn^ y^ — 2 0 = 2 x". 

BoasMeivii. em.e pasb iipoii3BOAnyK) ott. aroro ypaBaeaia no t. 

-f- 2 (%! --I- e) yl" -i- {n^ -+- 4^^ t) ?//'-+- 2tn^ y[ — 2^4^ 0' = 2 x” . 

noACTaBHMT> Tenepb CEO^a BbipaaseHie 0' hb'b ti>opMyxbi (115). 

TorAa Mbi noxy^JHM'b 

y"" -i- 2 (£ -1- w,) 2/,'" -i- (n"^ -i- -t- 4:n^ e) 2//' 2 -+- n^) y^ 

- 1 - n^^y^ — 2 x'" ..(116) 


BBOAeM-b Tenepb cxfeAyinuiia oSoanaaenia : 

a== 2 (£-i-Wj) 

& = (n^ -I- -+- 4enj) 

c = 2 (byi^ -h- n^) 


(117) 


36 
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Tor^a ypaBHCHie (116) MOJKeTi. 6biTB npeACTaBJieHo Bt c.i'feAjioin.eji'B 
OKOH^aTeJIBHOMT. BHA^: 

y”'" <^yx" cy^ -+- dy^ = ^ hx" ( 118 ) 

Bc'fe Koe<Mi>Hn,ieHTi»r, BXOAfliii,ie b-b bto ypaBeenie, cjTb BeJiH^nubi hb- 

B-feCTHbia. 

Ecjiii c€HCMorpa<&'b ycxaHOBJieH'B cxporo iia rpaHHiiy anepioAW'iHOCTEr, to 
^3 = 0 H t-=^n, H ecjiH, KpoM-fe Toro, coCcTBeHHBiH nepioAT* ceHCMorpa‘i>a 
6e3B BaTyxama T paBeHT* coCcTBeeFjOMy nepioAy raJiBBaHOMexpa {n — 
KEKOBBia ycjiOBia h TpeCyioTca HMeuHO XJisi onpeA^feJieHia asHMyTa annoeHTpa 
no OBHcaBHOMy bb § 1 HacToameH rjiaBbi cnoco^y, to Koe#«>Hn;ieHTBi a^b, c vl d 
DpHH0MaiOTi> cjcfeAyiomia npocTBia SHa'ieHia: 

a — 471 
b = 6n® 
c = 4n^ 
d ~ n\ 

npHCTynHwcb TcnepB ktj noTJieHHOMy BHTerpHpoBaBito ypaBHeHia (118). 

Mbi BOBBMeM'B cpasy Goj-ie o6iii.iH cjiygaia, a hmchho aa HaTajio cxera 
BpeMeHT. jiio6yK) xo^Ky ceficMorpaMMBi, h npeAnoJioatHM'B, tto, B'BMOsvieHT'B ^=0, 

X~Xj^ X = xl 

y^ Vx ^Vx )* 

KpoM-t BToro, xpe^yexca bb AanHOMB cjiyTa'fe SHaiB eiii,e iiaTajiBHoe SHa- 
HOHie x^, 

npeABOJioasBM'bTenepB, tto, b-b woMeHTB t=0, BCTynHJia HOBas ceiicMH- 
qecKaa BO^Ha, dJiaroAapfl Koxopon HOBaa paBiioA'fencTByioniafl HaTajibnaa cko- 
pocTB dyACTT* x/, a HaaajiBHoe ycKopenie ic/'. 

CooTB'fcTCTByiom,ia HaaajiBeBia BHaTeeia h ea iipohsboahbix'b, nocjim 
ecmynAeuia Hoeoii eoAnUy odoBHaBHMT) cootb^Itctbchho aepesB 

(3/1)2. (yi') 2 . (yx% ^ ( 2 /i'") 2 * 

HaHAeMT. xenepB Bcfe bth BCJiHqHHBi. 
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riycTt Oj npeACTaBJLfleTTb co6om OTK.flOHeEiie ceHCMorpa<i>a ott. nojrojKeeia 
paBHOB'fecifl Bt MoaieHTt t — 0, a 0/ cooTB'feTCTByioin,aa yrjEOBan CKopocTB^ 
ABHJKeHifl AO BCTynjieHia, a h Og' cooTB'feTCTByK)m.ia BejiHHfiHbi nocji’fe BCTyn- 
jesia HOBOH ceHCMH’^ecKOH bojihbi. 

SaBBCHMOCTb MentAy 0/ h onpeA'feJiHTCfl noajieHHbiMTb HHTerpHpoBanieM'K 

ypaBHeHiH (110) b-b npeA'feJiax'b oti, — ~ ao h nepexoAa saT-feM-b Kb. 

npeAifejiy (t = 0). 

TaKHM-B o6pa30M’B, Mbi SyAewb HiafeTb 

^2 ^1 T ^^2 ~ ^ 

ion 

o.' = ex'— T«— O (ii9> 

Cb* Apyrofi CTOpOHbl, mbi ObeBHAHO HM^CMb. 

(p^)2==(y^\ • • • (120) 

HiixerpHpya-jKe ypaBneHie (112) iiohjighho MeacAy T'feMH-me iipeA'fejraMH 
—in ~i-~ u nepexoAH saTlMB kb opcA'feJiy (x = 0), HanXeMb. 

(2/x% == (2/x')i . • - (121) 

OcTaexcfl xenepb oiipex^feJiHXb (2^/02 ** (^ 1 "%' 
ypaBneHie (112) AaexB naivib. Dpaaio Beraanny (^/lOa* 

(Pi )a )2 ( 2 / 1)2 2-^1 /cOg 

MJiH, npHHHMaa bo BHHMaiiie cooxnomeiiifl (119), (120) w (121), 

(y = — 2n, (y/), — V (yA — * {O/ — T (*=' — ••••(122) 

^jia naxo>KAenia (^3,"% soabMeM-B iiponaBOAtiyK) oxb. ypaBHenia (112) no f, 

yl" -Hh- 2^1 yl' -I- -+- 2 = 0. 

OxciOAa saxoABMB 

(2/r)2 = — 2«i(2/i")g — 

3G* 
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HJiHj npHHHMafl BO BHHMaHie cooTHoraenifl (121) H (122), 

HJiH ein,e 

{yr)2=^K (2/i)i-»-4^i A^Jc |6/ — ~ (a;/— a:/)} ~2A^ ZjO/.. ..(1 2 3) 

B-fc 3TO BbipaaceHie exoaht-b eI^e G^', Koxopoe nojryqHxcH ripaMO h3t> 

^OpMJJIBI (1 10), 

G/' — SsG/ — !n^ G 3 

HJiH, npHHHMaa bo BHHMaHie cooxHoineHie (119) h paBencxBO yrjiOBB G^ h Gj, 
6 ^" = — 2£ 1 0/ — — {x^ — a;/)| — 0^ — — x^\ 

noACTaBHBx» xenepB axo BBipaateHie A-aa 63 " b-b <t>opMyjiy (123), Oy^oM-B 
HM-feXH 

= 3 V (.y,\ -f- 2< to,), 2 A, h [2 (n, e) {6,'— i « — *,')} 

(124) 

TaKHMTb offpaaoM’B, HaqajibHBiH ycJOBia^UBHBseHiH dyAyxB cji-fcAyioinia : 

< = < X^' — X^' 

(2/1)0 (2/1)2 (2/1 ^0 (2/1 )2 (2/1 )o = (2/1 )2 ** (2/1 )o (2/1^ )2 > 

TA'fe HaaajiBHBia sHaaeHia opAHnaxbi {y^ h ea nocxfeAOBaxejibHBixxj nponsBOA- 

HbixB onpeA-feJiaEOTea cooxHomemaMH (120), (121), (122) h (124). 

Ecjih-- 6 bi bb momghtx* if = 0 ne 6 Boo- 6 bi Bexynjreeia hoboh ceHCMH^e- 

CK0:H BOXHBl, XO MBI HM^fejIH-Sbl npOCTO X^ = H X^' = X^' ^ H npe BT ny rni fT 
<E'OpMyj[BI COOTB'fexCTBeHHO-Obl ynpOCTHJLHCB. 

ycxaHOBHBinH 3TH HaaajiBHbiH ycjiOBia, mojkho yHte iipncxyiiHXB kX} no- 
gjreHHOMy HHxerpHpoBaHiio ypaBHeHia (118) Meac^y npeA-feJiaMH 0 h if, npnqeM'B 
Mbi npeAnojiOHtHMx>, axo bb xeaeHie Aannaro npoMeatyxKa BpeMeen H-fex-B Bcxyn- 
JieHifi HOBBIXB CeHCMHqeCKHXB BOJIHB. 
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Hai) ypasHenia (118) HaxoAHM'b 

= is//"— » is//'— (///').! i \y^-(y^X\ 

t 

0 

HJH 

t 

^ hx' = y^" -+- ay I' -+- ly^ -+- cy^-+- d^y^dt 

0 

— \px\ {VxX ^ (yi)2 ^ ( 2 / 1 ) 2 — ^^^ 2"]- 

Bbipaatenie, cTOfliii,ee b% KBa^paTHbixt cKoSKax'B, cctb H'feKOTopaa no- 
cTOflHHaa BeiHTOHa. 

npoHHTerpHpyeM'B xenepb iiojy*ieHHoe ypaBHeHie eme pas'!* iioHJieHHO 
MejKAy ri&MH-ate cawbiMH npe^^JiaMH 0 h 

ByAeMTb HMiiTb, crpyonKpoBaBt BM'fecrfe BC'fe nocTOBHHbie 'iJieHbi, 

t t t 

^ hx = y^' -+- ay^ -1- hy^ -t- c jy^cU-i-d f dt J y^ dt 

0 00 

— [iVxX <'2/i")2 ^ iVih c (2/1)2 — ^ ^ 

— [[(2//% (2/^)2 (2/1)2 p J • 

/^oGaBoaHoe, iioBJieaiioe HHTerpHpoBaaie axoro ypaBnemfi neatAy TfeMH-me 
npeA^fejaMH 0 h ^ Aftcx-fc HaMX> yjKe ncKOMyio Bein^iney x. 

A HMeUHO 

t t t t t t 

^?^hx~y^-t-ay^-^h'^y^dt-h-c^dt^y^dt-~i~d^ dt^ dt^yj^dt 

0 00 000 

— Y [(2/i"02 « (2/i")2 ^ (2/i') 2 c (2/1)2 — ^ ^^2 '] 

— [(2/i'')2 « (2/i')2 (2/1)2 — ^ ^^^2'] 

— [(2/i')2 « ( 2/1)2 ” 

SaM'feHHM’b xenepb bt, axosii. ypaBHenin , {y ^\ , (y/02 ® ^x\ 
BbipaateHiflMH hsi. ypaBnenin (120), (121), (122) n (124). 



— 566 


Tor;i,a mbi nojiy^Hjat, npHHHMaa eme bo BHHManie cooTHomeeia (117), 

t t t t t t 

'k'X) = ay^ -\~h^y^dt-\r- c^dt^y-^dt-^ d^dt^dt^y^dt 

0 0 0 0 0 0 

— T (Pi)i 2 V ( 2 ^ 1)1 ^ A -+- 0 ( 0 / — T (^ 2 ' ^ 1 ')} 

-I- 2A^ Jcn^ -i- ^ hx” — 4^1 {n^ -+- i) {y^ — 2^^/ {n^ - 1 - e) (yjj^ 

— 4-.4i h {n^ -f- s) {e/ — — K' — -•- V 4 tn^ {y^\ 

-+- 2 {tn^ -4- n^) 

— [ — 2w, («//)i — {y^^ — ^A^h {e/ — 4- (A—^i)} 2 (^1 s) 

_+_ (,j2 _+_ ^^2 _^_ 42^^) ^ j 

— [{«/a')x 2 (s -H- OTi) ( 2 / 1)1 — kx^~] . 

OTCio;;a, nocji'fe coKpamenifi, SyaeM'B HM-feTt 

i t t t t t 

x — x^-i~ ~-jfc ([{ 2 // ^ 2/1 -+-h^ yj^dt-+- c^dt^ y.^ dt -\-d^dt^ dt^y^ dt^^ 

" ^ 0 00 000' 

— T {(^2/i')i -t- 2^1 (yji -+- 2^1 &0i} ^2 — |2£ (2/i')i -^- (w^ -t- Un^) ( 2 / 1)1 

— 2^1 ?b ^6/ -B- 4- <)} ^ — ( (s//)i -^- 2 (£ -1- ^ 1 ) ( 2 / 1)1 }] (125) 

Bra 4 >opMyjia (125) h MOHcext cJiyaiHTB p,Jifi BBiqncjrenifl x. 

Mbi bhahmi., axo Bx see bxoaht'b, KpoM'fe 2^1, ea upohbboahoh h xpexTi 
HHxerpajiOB’B, h3x> kotopbixb oahhxj npocxoH, ApyroH abohhoh, a xpexiH Tpot- 
HOH, em.e nojiBHOMi, BTopot cxenenH. 

npnBBiBOA^«>opMyj[Bi (125) mbi npeAnojioat 0 .iiB, axo, bx, MOiueHX'B ^=0, 
BCxynaex'B Hosaa BOJiaa. Ho bx BBipaateHie (125) bobcb ne bxoahxx BejinaHEBi x^' 
H nocATh ocmynAenifi bojihbi; cjiljAOBaTejiBHO, sa naaaJiBHBiH momghxx ^ = 0, 
oxx KOToparo mbi naaHHaeMx HExerpapoBame, mobkeio BsaxB coeepwenuo npo- 
useoAhnym xoaKy ceficMorpaMMBi. TaKHJix oSpaaoMx, •I’OpMyjia (125) aBJiaexca 
coBepmeHHO oCipei; SHaaenia-ate nocxoaHHBixx Koe«i&#B[n.ieHXOBx, BX0Aan3,HXXi 
Bx nojEHHOMx BxopoH cxenoEH, oSycjiaBJiHBaioxca, KpoM'fe SHaaemfi nocxoaHHBixx 
caMoro ceHCMorpa«>a 5 xojibko seJiHaHHaMif a?/, 0i, 6/, {y^^ h (2/iOi- 

flp CHxx nopx MBI npeABOJiarajiH, axo Bcfe opAHsaxBi KpHBon y^ HSM'fcpenBi 
coBepmeHHo B-tpHo. 
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Tenept'Hie npeji.noJiojKHM'B, hto oce> BpeiweHt npoBeAena HaMH H'fecKOJifeKO 
ouihSohho. Bcj'feACTBie axoro, corjiacao npeAt>iAymeMyj kt. Ka^AoM (^AHHax'fe ^3^ 
naAO npHCoeAHHHTB nonpasKy 

a 


Tor^a, noHHMaa noAi> usMih^eumm opAHHaTbi, eaAO bx, ispeAMAyi^eMX. 
ypaBHCHin iiocxaBHib : 

BM-feCTO 2/1 2^1 « “+" 

» Vi Pi '-*-? 

» (2/i)x « 

» (2/i')i (2//)i 


CAlJAaB-b axy noAcraHOBKy, SyAeMB HM-feTb: 

< 

x = x^-+- -+- p HI- ai/j^ aa -1- a^t -^h^y^dt -t- hod -+- 

i i ff i i 

-I- c\dt\ yj dt -1- coLt^ HH — -v-d^dt^dt^y^^dt dod^ -i- ^ 

00 000 

— Y K^aOi P 2^1 (?yi)i -*- 2^3 a -+- 2^3 /cO^ j 

— | 2 £ (;^/)3 -I- 2 £p -I- ( n ^ -1- 4£W.3) (2/3), -1- (n*- 1- 4 £n,) a — 2^^ 7 c ^0/ -1- “ t 

— \(yi )i -+“ fi 2 (£ -^ Wi) (2/3)1 -I- 2 (£ -I- «i) a} 

HJB, iipHHHMaa BO BHBManio cooTHOiueHia (117), 


t 

oc = x ^-^ [{2'/ ^2/1 J Vi 


t t 

c^dt^ dt 
0 0 


i, If t/ 

d \ dt \ dtly , dt ) 

O 0 0 


— 1 0//)i 2 (e -1- W3) (2/1)1 2 (£ - 1- n ^) a -1- S — ^ — 2 (e -1- K3) a} 

{2£(2 /i0i -i-“(n®-f-4£W3)(2/i)3 — 2AJc[(i^' -x- " *”■ -t~ (n^ -i- 4m^) oc 

— - 2 (£ -1- «i) P — (w® 4 £Wi) a} ^ 


— [n^ (y^\ -i- 2n, {y^\ -i- 2n^ A, -b- p -1- 2^3 « 

— (^2,2 -+- H- 46^-,) p — 2 -i- W3 ^2) aj 

_L |cp (?aj 
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nocjii& Bcfex^ coKpameHiH, mohcho npe^CTaBBTL nensB-fecTiiyio Bej!H«mny i*? 
<E)yHKii,ieH cj'fe;iLyK)ii^aro EHAa: 


rA-fe 


H 


» = -PJ- ( 126 ) 

t t t t t t 

1 = -^h^y^dt-i-c\di\y^dt-^ d^dt[dt\y^ dt ( 127 ) 

0 00 0*00 

(128) 


Koe<®«>Ha,ieeTBi, BxoAHmie bb btotb hojibhomb, Hw-feioiB cj'feAyioni.ia ana- 

Hema: 


^ = C«//)i 2 (£ -I- {y^\ 

-B = 2 s 4 £«j) — 2 ^, * ^ 6 ^ ' ± a:/) — a — 2n^ p ' 

C = -i- {«=■ 2 «, (y,),-.- 2 «Mj k 6 ,— 2 SV « — («/-»-4£»,) P| ( ..(j 29 ) 

■D = — i{da-l-cPj . 


^.opMyja (126) noKasMBaexT., ^to ^yHKaia 7o6s3aTeJi.no AOJiJKHasaKJio- 

saTfc BT. ce 6 i HiKoxopbig dojhbomt, Hsase x, ci. BoapacTaHieMi, t, Ovaotx iie- 
orpaHHseHHO BoapacTaTb, sto, no cymecTBy AiJa, RCBOSMOatHO. 

AsajHai. ceficMorpoMMSi, nojyneBHog rajbBaHOMeTpHsecKHMX DjTeMT. 
Dp 0 B 3 B 0 AHTca coBepmeHHo n 0 A 06 BBmB-ffie oepaaoMt, kskb npn upHMineniH 
OBTBsecKaro Meioaa perBCTpapiii, a HMeBHo Koe«.<i.BnieBTBi nojHHOMa P, hsi. 

BejBBBDy CO BCTynjenicMT, KBHwfi 
OBOH BOJBBI, He BMqBCJsioTca BanepeAT., a onpeAtjsioTca npsMO hst. onbiTa. 

fljs aioro HaAo, no Meioiy KBaapaTyp-b, onpeA'tjBTb cnasaja ®yHKiuio 7 . 

n, ®® rpa^anecKD, npoBoasTb sepesb cooTBfacTByiomy ro KpBByio 

a!^b BiTB^rr HiCKOJbKBXB OTA-fcjb- 

zr r zr:: 

\T noxyqeniJi x corjiacuo <i>0T)MVJt'lf’ /'i 9<^'v 

— -zr 



Bemnna BXOAaiaas BBipameHie (126), onpeAtoeica no TOMy-®e 
npieMy, KaKT> h iipn npocTofi onmecKofi perncrpai^iH. 

TIpiM^feieHie MeTOJ^a noaieuearo ni-iTerpipOBaHia kt> ciyaaio raJiBBano* 
MeTpaaecKot pencxpai^ii TpeSyeTi), oj^naKO, naKt mbi bhamI), oahoh MmHeH 
KBaApaiypLi. KpoM-]^ Toro, b-b BBipaaKeHielBxoAHTT>TenepBein;enpoa3BOAHafl^/ 
(cm. ^opMyjiy (127)). 3 to nocr^AHeo oScToniejiBCTBO iie HMieii., oAnaKO, 
ocoSeuHo cymecTBCHHaro SHaaenia, tek^ kek^ BcerAaMOBKHO,KaK’LTonoKa3aji'B 
A. H. Opj0Bi>, npHM'feHflfl oco6bim ypaBHHiejiBeBm npieMx,, cmatHBaromia 
paaiiBia neiipaBHJiBHOCTH, AB^^^^epeHnapoBaTB jnoSyio aMnapHaecKH noJiyHeHEyio 
KpHByio. Ho 3Toro AH<&<E>epeHHHpoBaHifl Moattio coBepracHHo nsSireyib, ecjn 
BBiSapaTB pasjiHEHBie momchtbi AO KOTopBixTb npoH3BOAHTCfl UHTerpipOBanie, 

laK-B, HT06 b 1 OHH COOTB'felCTBOBaJIH OTAtjIBHBlM^ MaKClMyMaM'B MK MHHHMyMaMT) 

KpHBoii ceiiCMorpaMMBi. Tofae b-l arax-b toebexx ^yAeiX) paBHO Hyjiio, h 
AJH aiHXx momchtobx BBnHCJieiiie npoHSBOAHOH coBepraeHHO oxnaAaex^. 

Mbi nojiy^HMb, xekhmi, oSpaaoMi), nijiBifi paA^ ^iHaMxX) seaaeHiH no 

KOXOpBIMX) H MOBKOMb AOBOJUBHO XOpOIHO HOCXpOHXB KpHByK) HCXHHHarO ABBatenifl 
nOXBBI X — f{t). 

Mbi bbahmX), xekhm-b o6pa30MT>, nxo, npn npHMineHin rajiBBanoMexpnqe- 
CKaro MexoAa perHcxpapiK, aimiHab ceHCMorpaMMb npeACTaBinexcn h'^ckojibko 
6oji'fee cJiGHinBiMb, no axo oScxoaxejiBcxBO KOMneiicnpyexca ao nsBicTHoi cxe- 
nean 66ABraeH bchocxbh) ir ox'qexiHBocxBio rajiBBaHOMexpH’qecKBXb KpuBBixi); 
BCjiACXBie axoro n 66jiBmeH HyBcxBuxeJiBHOC'rH cemoS perHcxpaD^in, npoAeiixiiaH 
omH5Ka, npH onpeA'feJienin BCJiHEHUb opAHnaxb KpHBot, 6yAex'B MesBrae. 

Ho, KEKb npn onxHEecKoi, xaicB h npn rajiBBaiioMexpHEecKoii perncxpai^ii!, 
anajmsb ceficMorpaMMb no MexoAy nonjennaro BExerpHpoBania iipoACxaBjiHexcn, 
BO BcaKOMb cjiynai, saAanet cAO>KHot h KpoiiorjniBofi. 



PjiaBa XL 


H3CjD[tji;0BaHie KOjieCaHifi OTB!fecHoft jiHHin nofl'B 
BmanieMB npHrasKema jiyHH. 

rjiaB'i IV msi bua^jiii, to HanpaBjeHie ote’^choh jHiiia MOffieTi, iiOvUTi 
BiiflHieMT) upHTflmema coJIu^a n jiyHbi, H-tcKOJitKo HSMtEHTb CBoe nojoffienie, 
HO 9X0 OTiaoiieHie oxBtca oxx) HopMajiBHaro, neBOBMymeHaaro ero nojOHema 
BO BCHKOM-L CJiyHa^fe OHCHB MajIO. 

Ecjih BOMifl npeACxaBifljia-Cbi co6ok) aficojiiOTHO TBep;^oe t^jo h mbi 
ycxaHOBHJiii-Sbi y ea noBepxHocxH pa ropnaoHxajibHbixX) MaaxHHKa, bo BsamuHO 
HGpneHpKyjiflpHbixX) njocKocxaxTj, xo btb MaaxHHKH, npa pcxaxoanoi hxt> 
HyBCXBHXejIbHOCTH, MOWH-fibl HpflMO o6Hapy3Kixb KOJieSaHia oxb^choh MHiH. 

fl'feHCXBHXeJIbHO, npH HOpMaJIbHOMT) HOXOffieHis OTbIcHOH JHIliH, HOCJ’IaHHH 
oepneHAHKyiapna kx. djockocxi ropHSOHxa, ho, nps BosMymemioMx. nojfOHtemH, 
3X0 HanpaBieflie yate cocxaBJiaexx ex njiocKocxbio ropnsoHxa yrojii) paBHbii, 
HanpHurfepB, 90 tj;. 8xo paBHocnjibHo xoMy, KaKt OyAxo iiOBepxtiocxb BeinjiiT, 
no omnoiiieum kz nanpaenemw omemcHOu Aumu^ HaKJiOHiiJiacb-6bi Hayroix 
Ho Mb] BHA'feJiM panbrae bi rjaB'& V, hxo ropnaoniajibiibie MaflXHHKH Aaioxx 

HMGHHO B03M03KEI0CXI> HSMi^pHXb 9XH MGAJIGHHbIG, OXHOCHTGJIbllbIC HaKJlOHbl nOHBbl. 

EcJIH flOBGpXHOCXb 3GMJIH HaOOHHeTCfl Ha yrOJIT) ^ OKOlO OCH napaWGJIbHOi 
CTGpHHK) MaaXHHKa, TO HOCJI'lAnit OTOHAOTT) OTli CBOGrO HOJIOJKGHifl paBHOBiciH 

Ha H^KOTopbiii yrojX) 6, npuneMB, cormcHo 4 »opMyj£ (17) rjiaBbi V, 



Sa^cb i npeACTaBjiHGTi, co6oio yrojiB, cocxaBJiflGMbm ocbio BpamoniH Ma- 

HTHHKa CB HOpMajbHblMB HanpaBJIGHiGMl) OTB'£CHOt JIMHiH. 

Bb §§ 1 H 2 riaBbi YII mbi BHAto, khkhmb oSpasoMB yrojiB i mohgtb 
6bIXb OnpGAljjGnB HGnOCpeACXBGHHO H3B OHblXa. 
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Hai) oopMyjibi (6) rjiaBbi VII cji'feayeTTb, hto 

( 2 ) 

g •) \ 

rAt> I ecTt HSB-fecTHan npHBeaeHeaa MaaTHHKa, &. g — ycKopeeie CHJibi 

TflJKeCTH. 

OSoana'iHB'B eme coCcTBeHHbift nepio;i,i. KOJieGaHiii MaaraHKa 6e3i> saxy- 
xauia aepest ■T, ^yAeMij niwfeTB 


OoACTaBHB'b 3Ty BeJinaHuy bb <[>opMyjy (2), nojiy'iHM'b 

. 4Tr2.Z 1 

^ g ' 


(B) 


JS^jia yBeJiHaenifl xoaiiocTH ainxib na^jiEojzeHiHj iiaao, no BOSMoatnocTHr, yMent- 
uiaTb yrojii) i, to cctb yAJHHaTt co^CTBenubm nepioAT> Koxeeanin MaaTHHKOBb T. 

MaHTHHKa npn aTHXij HaCJiioAeHiflX'b na^o nenpeM-feEHO perii- 
cxpapoBaTb onxHaecKH. MexaHnaecidH cnocoe-b perncxpapiH coBepmenHO iie^o- 
nycTHMX>, TaK3> icaKT) oii'b BBOAHTTb BCHKio B03Myinaioiii,ie <i>aKX()pbi, oSycjraBJiH- 
uaoMbie xpeHieM'i> nepa o saKonEeiitij^io 6yMary; rajibBanoMeTpBaecKiii-Hte 
ciiocoS-b B'b aTOMi> cjiynaij imEero ^axb ae Moatexx^, xaK'b Karnb dth MeAJreimbifj 
KOJie^aniH otb^^choh JintiiH hjib cooTBbxcTByioiii,ie hm'b oxHOcriTejibUbie naKioebi 
riOEBbi OTHOCfiTCfl ktj KJiaccy GpaAHceficMHaecKHxxi iiBJieniii, iipn Koxopwxb, 
Cjiaroaapa irnTroamo MaJioii yrjiOBoii CKopocxn ABnaccuia MaaxHHKa, HH^yunioii- 
Hbie TOKH OyAyT-b xanx. cjra5bi, mto Aa>Ke caMbie EyBCXBHxejibiibie rajibBano- 
Mexpbi He BXi cocToaniH nxb o5Hapy>KHXb. 

06o3HaHHBX, OTKJiOHeiiie celixoBoft tohkh na perHcxpHpHOM’b bba* oxb 
nojfoateiiia paBHOB'fccia, cooTB'feTCXByioiii.ee HopiviaJibHOMy nojOHieiiiio oxB'feciiofi 
jiHBiH, Hepe3x> g, a pascxofiiiie sepKajra y MaarimKa ao noBepxnocxH 5apa6ana 
B'b nanpaBJieHiH iiopMajibiio naAaK)in.aro jryHa '^lopesb A, 6yAeMb hm'I5Ti> (bb 
iipeAHOJoaceniH, hto coSHpaxejibnafl HeHeBHii,a iiocxaBJieua, KaKXj BcerAa, w 
MCJKAy aepKajOM'b h BajiOMb) 


rioACxaBJiaH axy BejHHHny bx* <&opMyjiy (1), nojiyxHMXj OKOHxaxeJibHO 


HJIH 


2 / 


24 

i 







IIo 3Tofi <E>opMyji’fe H onpeA'fejiJiiOTCH yrjw 4^ iiaSjiioAeHit. 

onpefl'fejieHia BeJiHqnHi. HaAO HenpeM'l&HHO perncxpiipOBaTb oaho- 
BpeMeHHO H nojoateHie nyjeeoH jHHiii, a-ih ^lero Moacerb cJiyJKHTb nenOABnatHoe 
aepKajo, cBasaHHoe HeHBM'feHtio co inTaTHBOMb MaaTHHKa. Hpa bthx'b nscjcfeAo- 
BaHiax-b MOJKHO AaBaTb pemcTpnpHOMy sajiy MCAAeatioe Bpameoie. 

Ecjih- 6 bi BeMjiii oSjiaAajia CBOHCTBainH acHAKaro rfeia, to noBOpxHOCTb e/i 
npHH0Majia-6bi BcerAa nojioaceHie HopwajibHoe kT) HanpaBJiGHiio B03Myiii.eHHoS 
OTBi^CHOH JIBHiff H HHKaKOrO OTHOCHTeJIbHarO HaKJIOHa nOTBbI He Ha6jIK>AaJ[0Cb-6bl. 
B-b BTOM'b cjyaa'fe Mbi hm'^ah-Sbi BcerAa H3b iiaSjEOAeHiH = 0. 

TaKHM-b o^pasoMb, MaKCHMaAbHoe ananeeie yr^a Koxopoe mbi oSoaHaTHMb 
nepesTb 4*^, cooxB'feTCTByeT'b cjiyqaio aScoAioTHO xBepAaro T'^Aa. BejHHHiia 
3Toro yria aaBHcarb BceA’feAO oxb BsanaiHaro pacnoAOKema coAnaa h Ayebi no 
OTHomemio Kb wtcxy HaSAtoAeni^. Sroxb yroAb 4^ MOJKexb 0biTb BbiHucAcni, 
nanepeAb aah BcaKaro aaAanHaro MOMeHxa t. CpaBHHBaa TeopexHaecKoe ana- 
XeHie 4«J Cb Ha^AIOACHHOS BeAHTHHOi 4, MOJKHO BblBeCXH BeCbMa HHTepeCBbia 
saKAioHeHifl o6b ynpyraxb cBOHCTBaxb aewAH, KaKb pfeiaro, a HMenno o iipn- 
cymeMy en CBoncTay conpoTHBAaxbCH HaMtHenin) ceoen «i>opMbi. 

IloKajKeMb xenepb, KaKHMb ofipaaoMb BbiHHCAHexca yroAb 4^ • 

IlepBbiH, oSpaTHBiniH BHHMaHie acxpoHOMOBb iia to, hto HanpaBAeeie 
OTB-fecHOH AHHiH Bb AaHHOMb M'fccT'fe HO ocxaeTCH nocTOKHUbiMb, a M'bniieTca 
noAb BAianieMb npHTflJKeiiia pasHbixb neSecHbixb CB-fexHAb, SbiAb anaMeHHTbiM 
MaxeMaxHKb AS gab. 

PascMoxpHMb xenepb BAiame oahopo KaKoro-HnSyAB CB-fexHAa, nanp. Ayiibr, 
Ha HOAoaKeHie oxB'feca h npnweMb aeiwAio aa aScoAioxHO xeepAbiH raapb. 

^onycTHMb xaKace, hto Bb KaatABia MOMenxb oxB^cb npHnHMaexb iioao- 
acenie paBHOB-fecia, coBnaAaioni;ee cb HaripaBAenieMbpaB- 
HOAi&HCTByK)ni;eH BC'fexb cHAb, A'fencTByioui.HXb na gah- 
HHny Maccbi, noM'fera.enHOH Bb aQ-huoh tohk '6 y noBepx- 

HOCTH BGMAH. 

EcAH-6bi Ha eAHHHny Maccbi A'feHCXBosaAa toabko 
CHAa TflacecTH, xo oxB^cb npHHHAb-Sbi xaKb HasBiBaewoe 
HeB03Mym,eHHoe hah HopaiaAbHoe noAOJEenie paBeoB^Ma 
MA (cm. xepx. 139). Oho cooTB'fexcxByexb jmBHOA'fefi- 
CTByioJuen npHTaacema BC-fexh oxA'feAbHbixb Maccb ogmah 
Ha eAHHHHy Maccbi y noBepxHocxn h n^enTpoSt jkhoh chabi, 
BbisBaeHOH BpamenieMb scmah okoao ea och. 

IlpH HHAHHin m.Q AyHHaro npHxajKeHia, HaiipaBACHie 
OTBica, npH paBHOBliciH, SyAexb coBnaAaxb cb nanpaB- 
AGHieMb AiaroHaiH AB npaMoyroAbHHKa, OAaa cxopona Koxoparo MA SyAexb 
g -t- A^, a Apyraa MB = FA'S g ecxb ycKopenie chabi xaatecxH, Ag BepxH- 


^epT. 139. 
/I 
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KaibHafl, a ^ ropHsonTaibHafl cocxaBJiflioipin E03Mj^ii],aioiii,eH chibi npHTaaKema 
Jiyilbl (OTHeCeHHOH KT> CAHHHa'fe MaCCEl). 

riycTb £ SyAGTi. yroJi'B, cociaBJifleMbii hobeimij nojioHceHieMi> oxBtca cl 
H opMajEHLiMi, ero nojiGateHieMi,. 

Hstj TpeyrojLHHKa MAB mli EMteMii 

^ = jirTg 

HJIH, B'b BHay MaJlOCTH ^ H A^, 



BbiaHciHM'L Tenepb 

Efycxb na qepxearfe 140 T ^epx. i40. 

npeACxaBJiaexX) co5ok) ixeHTpx. seM- 
JIH, ilf— M'l^CXO HaSjTEOAeHiHj MZ— 
nanpaBieiiie iia aenHXTj, & L — 
jyny. 

PaacToaiiia L oxx> M vi T 
OSOaHaaHMTj COOXBtxCXBeHEIO ie- 

peax* h r, a bhahmog h reopen- . 

TpHXGCKOe SGHHXHbia paSCXOflHlH — 

COOXBfacXBGHHO XepGBXj H Z. 

ripn BbixHCJieHiH ^ na^o 

HMtxb BXi BHAy, XTO Ayea npn- 
xarHBaeTX> ne tojilko MaaxHHKi, 

HO H BCK) aCMAIO, H, CCAH CHAA 

npHTflaKGuifl Aynbi bxj xonnaxi) M 
H T 6bIAa-6bI COBepUlGHHO OAHHa- 
KOBa no BGAHBHnt H nanpaBAeniio, 
xo HHicaKoro oxiaoiieHia oxBlicnoH 
AHHiH ne npoH3omAO-6bijTaK'b KaK-b 
BeAHXHHa B03Mym,aK)maro ycKo- 
penia bt> xoHKaxx M n T 6biAa- 
5bi OAna H xa-JKG. CAtAOBaxeAbHO, 

BOSMyipeme oxB-feca 3 aB 0 CHxx> toalko omz paamcmu npHTasKenia Ayaoio Maax- 
HHKa H npHxaaKeaia x'feM'b-He CB'fexHAOMXj camoH sgmah (npHAHBHoe A'feficTBie), 
npHHeMX> BGAHXHHbl aXHXX. npHXaJKeniS AOAH5HbI 6blXb, KOHGHHO, OTHGCGHbl KX. 
GAHHHP'fe MaCCbl. 

npHHHBx,, AJia npocToxbi, aa eAHHHpy maccbi Maccy aeMAH, h oSosHaxHBL 
H[epe3x> m Maccy AyHbi, a nepeax* f nocxoHHHyio HaioxoHOBa xarox'feHia, mm 
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HaHAeMx, HTO i ecTB pasHOCTL ropnsoHTajibHbixx cocTaBJiaK)iii,Hxx AByxx chjix 
f 7* ^ 2 ^ ^ 5 A'^HCTByEoinMxx KaaK;^afl ea eAHnnay MaccBi. 

CjifeAOBaTejibHO, 



( 6 ) 


Bx c^paB6i^JIHB0CTI^ BbiinecKasanHaro mohcho yCi^oTbca gii^g cji'fejiyiomHMx 
o5pa30MX. 

BOJIHaHHa UpGilCTaBXaGTX COSOH) HCTHHHyiO BGJmaHHy yCKOpGHiH 

ABiuKGHia pGHTpa 36MXH noA'b BJiiaHieMx npHTflSKGHia jiyHbi Bx HanpaBJiGHin 
nGpnGHABKyjiapHOMX kx jihhih TZ. 

TaKOG-HCG ycKopenie eyacTx Hfti-feTB h TOHKa M, xaKx KaKx mbi npHHH- 
MaGMX SGMjiK) 3a a5coj[H)THO TBepAbiH iiiapx. 

TaiKGJiaa Macca MaaTHHKa, KOTopaa HBjraGTca KaKx-6bi hg CBasaHHOiS cx 
SGMJiei:, Sy^GTX mw^TB bx TOMx-atG HanpaBJiGHiH, iiGpnGHAHKyjiapHOMx kx 
ycKopeHiGf^sin-^j. 

TaKHMx o5pa30Mx, oW/HocutneAtHOB ycKopcHio MaaTiiHKa, no OTHoniGHiio kx 
nOBCpXHOCTH aeMJIH, KOTOPOG MBI TOJIbKO H MOJKGMX Ha6jIEOAaTb, npGACTaBJHGTCfl 
paamcmhio BbimGyKaaanHBixx ycKopeein. ^to b^pho m ycKopcHiB, B'fepHO, 

KOEGHHO, H AJIH COOTB-feTCTByiOmHXX CMX, A'feHCTByiOni.HXX GAHHHay 

MaCCBI. 

IIpHMGMX paAiyCX SGMJIH 3a GAHHHny, T.-G. nOJIOJKHMX MT= 1. Tow, 
npn npHHHTbixx hemh odosHaaGHiflxx, nojiaraa m = l is r = I, naHAGMx, hto 


f—ff . . . , 

Hsx aepreHta 140 cji'j&AyGTx, eto ■ 

-r j sin sin 0 

HJTH 

sin^j = — sin^. 

Cx ApyroH CTopoHBi, 

2 _ ^2 2 — _ 2 r cos = r^(l — — -i- — \ 

r • r2/‘ 

Cji'feAOBaTGJibHO , corjracHO <E»opMyj['fe (6), 

5 mr sin 0 


f ^ /* r 1 “] 

7*2 I • ' fSt * |_7^ ■ ^_J ■ * " ' 


(7) 



( 9 ) 
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HsTj <E>OpMyjIbI ( 8 ) MbI HM'feeMl. 


— fl 

2 cos JS 

»'l2 “ 

r 

li — fi - 

2 cos z 


r 


0'^ 


PasJiaraH 3 to Bbipaatenie b'b pha'b h coxpaHaa tojibko qjienbi nepsaro 
uopflAKa MajiocTH paBHO, npH 6 jiH 3 HTejibHOj 6 yAeMi> hm'^tb 


4 = 1 3 

r 


rioACTaBJiflfl 3 Ty BeiHqniiy B'b <i>opMyjy ( 9 ), nojyquM'b 




3 _p.m sin 

~ir T • 


.... .( 10 ) 


OSosHaqHBTb eme ropBSOHxaJibHbiH napajuaKCb jiyiibi, T.-e. yroji'b, noAX* 
KOTopbiM-b BHAenTb c'h jiyHbi pa^lycTj seMJiH, nepneiiAHKyjHpHbm Kb Jiyqy sp'fenia, 
qepesb jp, GyAeMb hm'^tb 

( 11 ) 


Bin p 


SaM'feHBH eme Bb ««opMyxfe ( 10 ) Bejin^Hiiy f ^lepesb g (cm. «>opMyjiy ( 7 )), 

nojyqHMb OKOnqaxejibiio 


siiv'*|? . sin 2z 


( 12 ) 


3 xa <i>opMyjia Swjia Aana BnepBbie nexepcOMb. 
XloAcxaBHBb 3 xy Bejmqniiy Bb <i.opMyjiy ( 5 ), 6 yAeMb HMf>xb 


HJiH, Bb ceKyHAaxb Ayrn, 


-|-msin’*jp . sin 2 z 


: r# • Sin 2z 

sxn I" 


( 13 ) 


<E>opMyjia (13) noKasbiBaexb, xxo MaKCUMaA'buoe oxKJOHeHie oxB'fcca 
cooxBlixcxByexb xoMy cjiyqam, KorAa seuHTiioe pascxoBHie ^ = 45°. 

TaKHMb oSpaaoMb, mm 6yAeMb HM’fexb 


ft 3 m sia^ jQ 

'HI ~ ' Sin 1" 


( 14 ) 



576 


Aymi m = B, p BT> cpeAHeM-t paBHo 57'; cji-fcAOBaTeJibHo, 

e : = 0 : 01 7 . 

coJiHi^a m= 329000, bi> cpeAneMij paBno 8''8; CJitAOBaTCJibHO, 

C = o:oQ8 . 

TaKHMi. o6pa30MT>, Mbi BHAraMT>, qxo MaKCHMajibHoe BOSMymaiomee A'^HCTBie 
coiiHaa, npH5jiH3HTej[bHO, BABoe MeHbuie Boaiviymaioinaro AtHCTBia Jiynbi. 

IIocMOTpHM'b Tenepb, KaKT» OTpaanxca na noAOBKeaiH paBHOB'fccia ropnaoH- 
xaJibHaro MaaxHiiKa BOSMymenie oxB’icHon JiHiiin. 

Mbi OHHXb npeAnojOHtHMi), axo n ropHSOHxajbHbm MaaxeHK'L BTb KaacAbin 
MOMenxxi npHHHMaex'b cooTB'fexcTByioin.ee noAoateHie paBHOB'fccia. 

Ha ci'feAyfomeiu'b Hepxeatt 141 npeA- 

cxaBJiaexi. co5oh) iianpaBAenie HopMajbHaro, iie- 
BOSMymeHHaro, a OZ nanpaBAeme BosMymeHHaro 
noAoaseHia oxB^ca. 

OTooeeme oxBtca npoacxoAHTi) BcerAa bb 
DAOCK ocxH, npoxoAamefi qepesB HanpaBAenie na 
seHHXB H aepesB nanpaBAeBie aa cafeHAO, x.-e. 
BB BAOCKocxH asHMyxa CB'fexHAa, H BcerAa bb cxo- 
pony om'5 coTbmuAa. 

O5pax0Mca xenepb kb He^eciiofi c«i>ep'fe (aep- 
xezKB 142). 

Hycxb P ecxb hoakicb mipa, Z^ — HanpaBAenie 
na HeBOSMymeHHoe noAoateHie aenHxa, npn neBos- 
RiymenHOMB noAoateHiH oxB'feca, Z — HanpaBAenie 
na B03MymeHHoe noAOHiesie SGHHxa, a I — nanpaBAeBie och BpameHia ropn- 
soHxaAbHaro MaaxHHKa. 

L ecTb Ayna. OxKAOHenie oxetca npoHcxoAHXB bb baockocxh, npoxoAameH 
nepesB Z.^ h Lj x.-e. bb baockocxh ZiZ.^^ npuneMB Ayra ZZ^ = £ (bb npeAno- 
AOJKeHm aScoAfoxHO XBepAOH aeaiAH), 

Ecah mbi ycAOBHMca CHHxaxL aaHMyxbT, xaKace kbkb h nacOBbie yrAbi, 
oxB 0 AO 360° OTB HanpaBAGHifl aiepHAiaHa na ioxb, n gcah mbi nepesB a 
OSoSHaBHMB aSHMyXB AyHbl, TO yrOAB 

5'Z^Z=a — 180°. 
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HepT. 142. 





IIpeAnojiojKHMi., HTO ropHSOHxajiwibiH MaaxHHKTb ycxanoBJieHT. bi. aaHMyx'lfe 
oCq = SZ^ I. 

jUjockoctb ycxanoBKH waaxHHKa ecxB njiocKOCXb, iipoxoAfliii.aa nepeax. Ha- 
opaBienie m HeBOSMymeHHbiH seHHX'b h Hepesx ocb Bpameaia MaaxHHKa. 

Ha aepxeat'fe 142 axo dy^exx, njiocKOCTb Z^ I, Ayra x.-e. 

yxjy cocxaBJiaeMOMy nanpaBJieHieMTb och Bpamenia ex* BepxHKajibHofi jiHHieH- 
Hpii HeB03MymeHH0MX> nojioaceniH seHHxa, penxpx. tajeccxh ropiisoHxajib- 
naro MaaxHHKa, npn paBHoe-fecin, Sy^exx, Jieataxb bt. hjockocth Z^I] npn 
eoBOMX.-Hte BOJiOHEceHiH aeHHxa, iieHxpx> TaaceexH MaaxiraKa nepeflAexTb bx> moc- 
Koexb ZI^ T.-e. MaaxHHKB noBepeexcfl BOKpyrx, CBoefi och na yrojiB 

ZJZ^^. 

HsTb ajLeweHxapHaro cx*epHxecKaro xpeyroJibHHKa Z^IZ mm HM'feoMX) 

sin 6 sin s 

sin (a — a 0 — 180°) sin Z1 

Ho, Bb BH)iy MaJiocxH yrjroBb e h 0, mm mohcomX) hojiojkhxb .2/7= i. 
SaMtHBfl CHHycbi MajiMXx. yxJiOBx. cbmemh yrjaMH, dy^eMb HM'fexb 

6 = 1- . sin (a — a^) (15) 

CooxB'txexByiomee yrjy noBopoxa MaaxiiHKa 6 oxKjioHenie CB'fexoBoSi xoxkh 
H a Sapaeant 6yaexx>, conacno npoAMjnymeMy, 

y=- 2A0 

HJH 

2.4e sin (a • — ao) 


37 


(16) 
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BLipasHMTb yrojit e Bt ceKyHiiaxi> ayrn n nojio®HM'L $/= 1 ”/m- Tor;i,a 

H3T) 4»0pMyJII.I (16) MbI dyAeMT. 


£ sin (a — ocq) = 
HjiH, BbipaJKaa eme i btj ceKyH;i;ax'B Ayrn, 

e" sin (a — aj = 


2A Sin 1" 




( 17 ) 


IlojioasHBniH a — aQ = 90°, 5yAeMi> HM-tTb, nesaBHCHMO OTt snaKa, 


2A 


. Sxa BGJiHTOJEra HasbiBaeTca conaneHieM'b oahofo MHjrjiHMeTpa na Baji'fejx. 
Mbi yJKG KaKHMi) o6pa30M'b yroji’b i MoaxeTb 5biTb onpeA'fe-teHTb nsiy 

pnbixa; ci'fejnoBaTejibHO, axa BejiB.BBHa HaB'fecxHa. , , 

BbipaaKaa e n i bb ceKyHAaxTb aJ’th, mohcho «i»opMyjiy (IG) npeACxaBHXb. 
BB CJI'fcAyiOIIlieM'b BBA'fc: .. 

2^e'^sm(a — an) 

2/ — — — -Jv — - — : 


IIpeAnojioBSHiM'b xeiiepb, bxo mbi hmIciMb abb ropHsouxajibHbix'b MaaTHHKa, 
HSB KoxopbixB OAHH-b ycxaiiOBJiGHB BB wepBAiaiili (ao= 0), a Apyroii bb nep- 
BOMB BepxHKajii^ (“o= 90°). 

06o3BaBnMB cooxB-fexcTEyiomifl oxKJioHenin CBiixoBbiXB tobgkb na pem- 
cxpHpHOMB Bax-fe nepesB Vv 

npHHHMaa bo BHHMaeie, nxo, bb cjiyqa'fe a5co.inoxno xbgpaoh seMAir, co- 
rjiacHO «>opMyjiaMB (13) h (14), 

If w . 

£ =£„^Sin2.2f, 


n, BBOAfl eui,e, A-ia C0KpaD3.GniB, cxJ^Aj’iomee oeosnancnie 


Mbi ^yAGMB, na ocHOBanin npeAbiAymen 4>opMyjibi, HM'fexb; 
A-nn MaaxiiHKa bb McpHAian't: 

2/ii/ = w sin a . sin 2^ ; . . . . . 


(18) 


.(19) 
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MaflTeHKa-3Ke BTb nepBOM-L BepTHKai'^: 

yr — — CO cos a . sin 2 -s 

BBipasHMi) TenepB u th b ’qepes'B CKjoneHie S h ^acoBOH ) 

OSpaxHMca axoro n't cxfejiyiomeMy xepxeaKy 143 bt* cxepeorpa«f>'HHer 
Ckoh npoaKpin na hjockocth ropnaoHxa. 


HepT. 143., 

N 



S 

Z ecxB seHHXi. M-icxa, P — nojioci. Mxpa, ;i;yra WMM — HeSecebm 
aKBaxopij, BAG — Kpyri* CMOHema Jiynw (.-dLM=S), N^S — MepHjtian'B 
M'fecxa, L — noJiojKeHie Jiynbi, yrojii. LZM — asHMyxx. Jiynti a, yrojit 
LFM — cooxB'fexcxBy£oiii,iH aacoBofl yroji* j5, a BZ — acHHXHoe paacxoame 
jyHBi z. 

UlHpoxoH M'fecxa cp HaBBiBaexca BOSBBiraenie seniixa na^'B aKBaxopowB bjih 
noJiioca HaATb ropHsoHxoM’B. 

Ha Hepxeaffe 143 axo Sy^exx. Ayra ZM = PJVl 

Hati* c<&epHBecKaxo xpeyrojbHHKa PLZ, rA't 

PP = 90° — S, 

P^==90° — ? 


ZL 


87 * 
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Cyn.QU'h HM-feTb: 


pjia 


cos = sin cp sin S -i- cos 9 cos S cos t (21) 

sin a cos S 

sin t 8in« 


sinasin^ — cos S .siui^ (22) 


Hat <E>opMyj[fci (22) cJ-feAyeTi. 


njiH 


cos® a : 


sin® oc — 1 


coa^ S sin.^ t 
sia2« 


COS® a sin® 0 


cos® 0 — COS® S sin® f. 


noACTaBHMTb cio^a BBipaaKenie cos-e; ns's -^opiwyjrbi ( 21 ). 

Tor^a 

cos® a sin® 0 = 1 — sin® 8 sin® 9 — cos® 8 cos® 9 cos® f — 2 sin 8 sin 9 cos 8 cos 9 cos t 
— cos® 8(1 — cos®0 

nin 


cos® a sin® 0==(1 — cos® 8) — sin® 8 sin® 9 -t- cos® 8 cos® (1 — cos® 9) 

— 2 sin 8 sin 9 cos 8 cos 9 cos t 

= sin® 8 cos® 9 Hh- cos® 8 sin® 9 cos® t — 2 sin 8 cos 9 cos 8 sin 9 cos f 
= [sin 8 cos 9 — cos 8 sin 9 cos i]®. 

Cji'feAOBaTejii.Ho, 

cos a sin -ST = db [sin 8 cos 9 — cos 8 sin 9 cos i{]. 

HtoSbi p-feninTB, KaKon sa^cb Ha;^o bsstb anaKt, noJontHM'B a=0; Tor^a 
t—0 H L nepeHAOTt na nepTea^-fe 143 b-b TO’iKy A, npH'ioM'B 

Hat axoro bbaho, bto b-b npcABiAymeM'B BbipaHceem naAO BaaxB aHaKx. ( — ). 
HTaKTb, 

cos asin 0== — cos 9 sin 8 -1- sin 9 cos 8 cos t ( 23 ) 

Ho bx. <&opMyjiBi ( 19 ) n (20) exoabt-b ne sin-sr, a sin 2^. 
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npHHBMaa BO BHHMame, "9X0 

sin 2^ == 2 sin s cos 8^ 

Mbi nojiynHMTb, na ocnoBaniH <E‘opMyjii> (21), (22) h (23), 
sin a sin 2;Sf = 2 sin a sin ^ cos s 

— 2 cos § sin t [sin 9 sin S cos 9 cos S cos i ( 

= sin 9 sin 2S . sin t cos 9 cos^ 8 . sin 2t. 

CTb ApyroH CTOpOHbi (cm. «-opMyjiBi (21) H (23)), 
cos a sin 28= 2 cos a sin 8 cos 8 

= 2 [ — cos 9 sin 8 sin 9 cos 8 cos iCj [sin 9 sin 8-+-cos 9 cos 8 cos jJj 

— 2 [ — sin® 8 s^ 9 cos 9-f-sin®9 sin 8 cos 8 cos t — cos® 9 sin .8 cos 8 cos t 
-I- cos® 8 sin 9 cos 9 cos® 

— — sin® 8 sin 29 -1- {sin® 9 sin 28 — cos®9 sin 28 1 cos t 
-1-' cos® 8 sin 2 9 cos® t. 

npHimMan ein.e bo BiiHMaiiie, nro 

cos® == -^ -t- cos 2t 
n 

sin® 9 — cos® 9 = 1 — 2 cos® 9 = 1 — (1 cos 29) = — cos 29, 

^yACM-b HMijTb 

cos « sin 2^ = [- sin^ S sin 2<p -k- i cos^ S sin 2,] — sin 2S cos 2? cos t 
-i--l-cos»Ssin2cpcos2«. 

IIoflCTaBjnin natAeniibia BbipajKoniH aJin sin a sin 28 h cos a sin 28 btj 
^ topnyjibi (19) H (20), nojiynnM'b OKonnaTejibHO 

= CO sin 9 sin 28 . sin t -t- co cos 9 cos® 8 . sin 2i (24) 

M 

2/,,= CO sin 29 |sm® 8 |-cos®8| cocos 29 sin28.cos^ 

— CO sin 29 cos® 8 .cos 2!? (25) 

TaKOBBi BBipaJKOeia a-an OTKJioneniH cb^tobbix'i. xoncKij y oSonxn Manx- 


HHKOBXi. 
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Mbi BMAEM-h oTcioAa, iTO t/jf H coAepmaTi, bi, ceS-fe cyxo'iHMe ’iJieHW 
(cB sin if BiM COS0) E noJiycyxoTObie (c'b siii2^ mh cos2^). 

KajKAoe cB-feTMo BbisoBeT-b noAO^Hbie ace HJieebi, npHieMi* naMB, KOHe«iHO, 
AOCXaTOXHO paSCMOTp’feTb SA'feCb TOJlbKO BJliSHie COJIHEI.a H JiyHbl. 

bji'feAOBaTeJibHo, ABHacenie MaaTHHKa 6yAeT'i. coAepacaTb bb ceS-fe qjieHM 
coJiHe^Hbie h jiyHHBie, cyxoaHbie h nojycyxoaHbie. 

^Jia pasA'fejieHifl aTHXB qjeHOBB nojbSyiOTCfl MexoAOMt rapMOHnqecKaro 
anajiHsa, HAea Koxoparo saKAioqaexca bx. cj'feAyJtoin.eM'B. 

OHaaajia rpynnnpyioxxj HaSjioAeHiH no cojineaeoMy BpeMenn n 6epyxx. 
epeAHee h3x> BC'fexx. opAnnaxt, cooxBfecxByioin.HXTb oAHOMy m xoMy-ace nacoBOMy 
yrxy cojinpa. BxoMy onpeA'feJieHHOMy nacoBOMy yrjiy, npn AocxaxoaHOM-B nHCJi-fe 
AaHHbixTb, CyAyii* cooxB'fexcxBOBaxb caMbie pasjmnnbie nacoBbie yrjibi jiynbi; 
cji-fcAOBaTejibHO, Bx. cpeAHeMXj, .lyHHbie ajienbi nponaAyxx. h ocxanyxca oahh 
T oxbKO cojraexHbie hjichm. 

BbiA'feJieHia jiyHHBixx> qjieHOBX. rpynnnpyioTX. naSxioAeHia no nacoBBiMXi 
yrjiaMX. jryHBi; xorAa bx. cpeAHeMX> pesyjBxax^ coxaeanBie axenBi nponaAyxx>. 

BecbMa BajKHO oxM'fexnxB, axo, npn eojiBraoMTb nncjife ea^xioAenit, h 
cymouHue jynHBie nxenbi nponaAyxx., xanx. nanx. npn sin t n cos t cxohxx> mho- 
acHxejiB sin 2S, npHHHMaK)ni,iH bx. xenenie OAHoro M-fecapa, xo noxoatnxejiBHBia, 
xo oxpnpaxejiBHBia snaaenia. 

TaKHMx. oSpaaoM'B, Ha5.iK)AeHia cx> ropnsoHxaxBHBiMH MaaxHHKaMH Aaioxx. 
BOSMoatHocxB onpcA'feJiHXB XHCJieHHoe anaaenie (HesaBHcnMo oxx. SHana) Koe<t><t*H- 
pieaxa to (cm. oopMyjiy (18)), a oxcioAa yaie h BejiiiaHey nocxoannoi e^. 

^Jia Jiynbi, Kanx. mbi panBine BHA'feAH, bx, npeAnoxoatenin aScoxioxHO 
XBepAOH SeMJIH, 

s;;=o:oi7. 

Ha 6 ji£OAeHia-ace cx, ropnsoHxajiBHBiMH MaaxHHKaMH ab-ioxx, ajjh bgjih- 
anay, cocxaBJiaioinyK), npHMiipHO, ^/g BBimenpnBeAeHHOH xeopexHaecKon Bejm- 
aHHBi. Hsx, axoro cx-feAyexx, saKJHoanxB, axo seMJia ne upeACxasxaexx, co 5 oio 
aScoxioxeo XBepAaro x'fejra, a cnocOSaa cana h'Sckojib'ko de^ojpMupoeawihCsi 
noAX, BAiaaieMx, npHxaaceaia Jiynsi n coxepa, axo aBJtaexca hoboh npHaHKon 
BosMymema nanpaBxenia oxB'feca. 

Bx. 3X0MX) oxHoineHin, seMjno, Kanx, p'fejioe, mojkho, no ea ynpyrHMx, CBoffi- 
cxBaMX., a HMenno bx. oxHomemn ea CBoScxea conpoxHBJiaxBca Ae^'opMnpoBaniio, 
ynoAoSnxB cxajBHOMy mapy. 

^aji'j^e Ha6jiK)AeHia noKasaan, axo BJiianie ajieHOBx,, 3aBHcani,Hxx> oxx. 
coAHeanaro npHraacenia, coBepraenno Macanpyexca pasAnanbiMH MexeopoAorn- 
aecKHMH npnaHHaMH, nMi^ioni,i3Mn cyxoanwH xoax>, axo BBi3BiBaexx> HSM'feHenie 
HyAB-nyHKxa npH5opa. 
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3x0 oScToaTOJiBCTBO HenpeMcfeHHo nafto yxHTbiBaTb npn o6pa6oTK'£ pesyjifc- 
xaTOBx. Ha^jiioAOHii. KpoM-fe xoro, na^o, KOHexuo, cqHTaTbca h ci> HSM-feHeeieMi* 
caworo cRjicHesiH 8. 

; iieSo^Buioro npoMejKyxKa BpeMeHH, aanp^ cyTOK-L, oxo HSM'feHenie S 

jtfOJKHO iipHHflXB npoiiopn.ionajtbHbiM'B t. 

BcxfeACXBie 3THXX. iipiiqHU'b, aanpHM-fep'b , CJi^AyeTt bb ^'fefiCTBHxeJib- 
jiocxH npeACxaBHXb <E‘yHKn,ieH cjt'feAyioiii.aro BHAa: 

= sin 2^, • (^ ®) 

TA'l^ a, h, B^ H B^ cyxb H'jfeKoropbm iiocxoanHbm BOJiaqHHi'’ i»*aiTor.f% 
jrejKyxKa BpeMenn), Koxopbia onpeA'feJiaioxca wn/t 
IlpaKxiiKa iioKa3biBaexx>, qxo BOJiaqo 
saBHcaxTb, He cxoibko ox^l acxpoHOMHxecKi 
iibixx> MexeopoioraqecKHxX) npHqHHX). 

CyMMa iienepioAHHecKHXXj HjeHOBT. an 
006010 xaK'b HasbiBaeMoe ABHiKOHie nyjib-ny 
MexeopoioraqecKoe BJiiaaie cojiHU,a 
HenocpeACXBeimoM'i. Harp^BaiiiH Bepxeiix" 

BCMJia BT> AailHOMXj. M'fecX'fe KaK'l.-6M pa36j 
acxoAHTX) HBMtHeeie iiaKjioiia seMHofi 110 
cxByioiu.ee oxKJioiieHie ropnaouxajibHaro m 
qei'O o6iHaro ctj H8JieiiieMx> npHriuKeiiin. jl.^, 
npn HaSjiiOAeoiHXTb naATb Ae‘i>opMaii.ieH 3e 
na rjiy6HH'fc, snaqnxejibHO iinate 3eMiioH 1101 
arfeiHoiiie ceicMHqecKoii cxaHHin b-b lOpBc 
BbiAaiOHHHCfl no Hiixepecy Hscjii&AOBaiiia, 

HOpoxoBOMX, norpe6'6 ^OA^l Domberg’oi 
HBiM-B AJifl oarianenHOH Hfejiii. OAuaKO, iia6j 
ea rJiy6Hirfe 189 luexpoB-B iioa'b noBepxii 
cyxoHHaro ABHateum cojinaa SA'tcb Bce era 
cyxoqriOM'B KOaiebanin xeMnepaxypbi na i 
6bixb h pbHH. C-B Apyrofi CXOpOHBI, IiaOjK 
Przibam’'fe, okoao 1100 MexpoB^B hoax* 

KaKoe-xo coBepmeiiHO CBoeo6pa3HOe, nepi 
MaccHBa, BCJibACTBie qero osHaHeniian ci 
rAy6HHy, HBAaexca coeepmeiino uenpHro, 

ManifliMH seMJH. 

Hax Bcero BbimeH3Aoa;eHHaro bhahg, .x.. 

Wb BHAy *ipe3BBiqaHH0H MaJIOCXH HSMtjjneftlOH BOAHqHHBI H B03MyiHa£OlHarO 
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BJiiaeifl pasubix-B apyrHxt ^^aKTopoBi., npeacTaBJiaioTca a'^JIom'b sectMa cjiOHt- 
HblMTE, H aeJIBKaTHblM-b. 

Hecker npoHBBOAB-n'B cboh HadjuoAeiiia CHaaaJia cb MaaTHHKaMH Tnaa 
Rebetir-Paschwitz’a Ba AByxB mniiii.ax'b, a OpjiOBTb cb MaaTHHKaMH na 
Z ollner ’ obckomb noABkck- 

IIOCJlkAHiH THOB MaaTHHKa, BB BHAy erO OCOSOH HyBCTBHXeAbHOCTH, He- 
saBHCHMOCTH nepioAa otb aMHAHryAbi h oxcyxcTBia xpeHia a AasjieHia bb moH- 
naxB H np., aBjraexca AJia oanaaeHHOH ropasAO SoAke npHroAHbiMB^ 

axo H noATBepAHAOCb cnen,iaAbHbiMn, cpasHHxeAbHbiMH HciibixaeiaMH o6ohxb 
THHOBB npaSopOBB, iipeAnpHHHTbiMH uBAaBHO Hecker’ 0 MB, xoxa, bb cyni;- 
HOCTH, BC’k npeHMyiii,ecTBa ZOllner’oBCKaro noABkca AaBHoyaceSbiAHHSBkcxHbi 
pyccKHMB cencMOAoraMB. 

PasJiHaebiH iioapoShocth, KacaK)iii.iaca HaSjiiOAeHiS eaAB Ae<i>6pMan,iflMa 
BeMAH, H rAasHkHHiie BbiBOAbi H3B iia^AioAGHiH, MOJKHO HafixH BB AHCcepxaaiH 
OpAOBa cdlepBbiH paAB Ha6AtoAeHiH cb ropHBOHxaAbubiMH MaaxHHKaMH bb 
lOpbesk HaAB Ae^^opMaaiaMH aeMAH hoab BAiaHieMB Aynearo npHTa>KeHia» 
K)pbeBB, 1911 r., a xaKate bb xpyAk Hecker ’a «Beobaclituiigen an Hori-* 
zontalpendeln uber die Deformation des Erdkdrpers nnter dem Einfluss von 
Sonne und Mond», II Heft, Verbffentlicbnng des KSnigL Preussischen 
Geodatiscben Institutes. Neue Folge. iN?. 49. Berlin 1911. 

npHECACMB 3AkCb HkKOTOpbia A^HUbia H3B XpyAB OpAOBa. 

Mbi BHAkAH H3B npeAbiAyni.aro, nxo, SAaroAapa xoMy, axo, seMAa, KaKB 
nkAoe, He npeACTaBAaexB codoio aScoAioxHO xBepAaro xkAa, a odAaAaexB 
cnocodHOcxbio nkcKOAbKO Ae^^opMHpoBaxbca, npHxaateiiie coAei];a h AyHbi bbi- 
SbiBaexB KaKB-6bi HeSoAbmie npHAHBbi h otahbli bb seMHon Kopk. HpH boa- 
HblXB-aie npHAHBaXB H OXAHBaXB, CymeCTByCTB, KaKB HSBkCTHO, HkKOXOpOe 
aanasAbiBaaie bb MOMetixk AyHHaro npHAHBa npoxHBB MOMeaxa npoxoatAGHia 
AyHbi aepesB MepaAiaHB Mkcxa. 

3ia pasHOCTb <&a3B, BMeoyeMaa npHKAaAHbiMB aacoMB, MkHaexca otb 
OAHoro mkcxa ao Apyroro h saBHCHXB, rAaBHbiMB o^pasoMB, otb KOH^nrypaniH 
deperoBB. Hxo-ate Kacaexca hphahbhbixb aBAeaiH bb semnoH Kopk, xo naSAio- 
Aenifl OpAOBa noKaBRAH, axo HHKaKoS xaKOH pasHocxH <]>a3B SAkcb ne cym.e- 
CTByexB. 3To->Ke noAXBepiKAaexcH h HadAioAeniaMH Hecker ’a. 3 to o 6 ctoh* 
xeAbCTBO ap03BbiaaiHO BaatHO, noxomy axo oho noBBOAneTB naiviB nenocpeA- 
CTBCHHO npHmkHHXb pasBHxyio 3Akcb cxaxHaecKyK) xeopiio kb HsyaeHiio ag- 
<&opMan.m scmah. 

KaKB odpan^HKB odpadoxKH noAO^Haro poAa Ha^AioAenin, npHBeAGMB CAk- 
Ayiom,iH npnmkpB, aaHMCXBOBaHHbifi h3b cxaxbH OpAOBa, noMknAeHHOfi bb JV?. 10 
HsBkcxiH Hmhepatopckoh AKaAemin HayKB sa 1910 r. 

BosbMeMB ropnaoHxaAbHbiH maaTHUKB, ycxaHOBAeHHbit bb lOpbCBk bb 
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nepBOM-B BepTHKajcfe h BBiAfeJiuMB AJiJi Hero npeatAe ecero nojiycyTOHHbifi Jiyu- 
HBlfi HAen-B. 

CorJiacHo npasHAaMB rapwoHHqecKaro anaJiHsa, pacnojiaraeaiB na^JLio- 
Aenifl no jiynnoMy speMenn, ^epeaiB cpeAHee hsb opAHHaT-B yy ajih KaasAaro 
KpyrJiaro Jiynnaro naca h saT-fcanb ein,e cpe^Hee hob AByxB cpeAHHXB sna- 
nenin opAHsaTB a-ih momchtobb tn \2-\-t. 

Ecm HaSjnoAenia oxeaTBiBaioTB AOCTaxo’qHO 6oABraofi npoMeatyxoKB Bpe- 
Menn, to, kakb mbi bha'^Jih panBine, cyTonnbie HAenBi cb cos^ nponaAyxB 
(cm. <&opMyjiy (25): sin2S BotAOTB cb -i- h cb — ); cb Apyroi-aie CTOpoHbi, 
12 nacoBB cooTBliTCTByiOTB nacoBOMy yriy 'ir, cJi'^AOBaxeABHO, 

eos 2 {t -I- tc) — cos 2t. 

Koe<j'<Mii.ieHTB iipn cos2^, corAacno ^opMyji'fe (25), 5yAeTB coAepacaxB, 
KpoMli MHOHCHxeAa (osiii 29 , eme cpeAHee siiaqenie [cos^S],,^ sa secb npoMe- 
jKyxoKB BpeMeim HaSAioAeiiin. BejHXHHa axa HBB’fecxna- 

Ha5AK)AeHia bb IOpbgb'Ii ahjih cA'feAyiom,ia BejiHnniibi ajih t/y- 



Masimnum ez I~mz oepmuKaAtb. 


t 

-> Vy 

Vv <-■ 

t 

2/ y (cpeAHce). 

o’* 

0,043 

0,000 7,, 

1 2'‘ 

0,0227 

1 

0,091 

0,046 

13 

0,068 

2 

0,209 

0,140 

14 

0,174 

3 

0,363, 

0,318 

15 

0,340 

4 

0,529 

0,465 

16 

0,497 

5 

0,629 

0,590 

17 

0,610 

6 

0,652 

0,656 

18 

0,654 

7 

0,577 

0,633 

19 

0,605 

8 

0,463 

0,539 

20 

0,501 

9 

0,299 

0,394 

21 

0,346 

10 

0,151 

0,231 

22 

0,191 

11 

0,054 

0,105 

23 

0,080 

12 

0,000 

0,079 

24 

0,040 
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Ta5j:Hii;a aTa iioKasbiBaeTB, too HSM-ipaeMBia BCJHqHHBi yKJioHeHifl Manx- 
HHKa 2/^5 ^^'feHCTBHxeJiEHO, o^eHL MajiBi H HG npeBBimaioT’i, 0,7 “/m* 

*lHCJia nocji’iAHBro CTOJi6ja,a Moryx'B Gmtb npeACxaBJieHw ^opiviyjioBi: 

0,333 0,001 5“/^ 0,31 1“/« cos 2)5 - . (27) 

TaKEMT. o^pasoMT), nepioAHB:ecKafl 'lacxE ABHSceHia MaflTHHKa 5y;i.eT'i> 

— 0 , 311 VkCos 2 ^. 

Sna’ieHie o^HOro MHJiJiHivieTpa na Bajit ^ (cm. 4»opMyjiy (17)) 6biJio 
0 '' 0125 ; cji-feAOBaTeJibHO, nepioAHEecKaa Hacxb ABESKemH MaaxeHKa bx. coKye- 
Aax'jb Ayrn GyAeTt 

— 0^00389 cos 2t. 

Ecjih XHCJia noGJ-iAuaro CT0Ji5ii,a npeABiAymet Ta^JtHXKH oSparaxL, npn 
noMomH nepeBOAtiaro MHOJKHxejTH 0''0125, bb ceKyiiABi Ayra a HcnpaBHXb iiXTb 
3a ABBatenie HyjiB-nyHKTa npnSopa 

0,333 7,, -f- 0,001 5 7^^ == 0';00416 -+- 0';00002 t, 

H aax'feML'B cpaBHHTB CB xHCAaMH, noAyieHHbiMH no <&opMyji'fe — 0^00389 cos 2)5, 
TO pasHHpbi nojiyqaiOTca caMbiH He3HaTHTejiE.Bbia, KaK-b to bhaho ebb cjife- 
AytomeH xaSjiBTKH. 


IMLanmnum ez I-hiz oe;pmu7ia/irb. 


t 

JEla6ji, — euH. 

0 " 

o';ooooo 

1 

- 1 - 0,00002 

2 

— - 0,00007 

3 

-*- 0,00004 

4 

-*- 0,00002 

5 

0,00000 

6 

-*- 0,00001 

7 

— 0,00009 

8 

0,00000 

9 

— 0,00001 

10 

— 0,00001 

11 

0,00000 

12 

0,00000 
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3th HHCJia iiOKasMBaioTTj, HTo ^opMyjra (27) npeKpacHtiMTi oSpasoM'B 

nepej^aeTT* xoat> Ha6JK)j^eHHBIx^b SHaneHii (cpe^Hia BejiHHHHH). 

Hat HsioatenHaro bhaho, hto Ha^eaiHocTB OKOHaaTeJifcHaro peayjiLTaTa 
onpeA'feJieHifl (cm* <&opMyjiy ( 14 )) BceH.'fejio BaBHCHTX ott> tohhocth onpeA'fe- 
jieHifl nepGBOAHaro MiioatHTejiH Bi. onHCbiBaeMbixT, HaGjHo^eHiHX'B onacHbi, 
cJi'feAOBaxejibHO, CHCTCMaTHHecKia oniHdKH, a ne cjy^aHHBia. 

OnpeA'feJiHB'B HS-B HaSjiioAeHiH Koe<E» 4 >Hii,ieHT’B npn cos 2 ^, jerno nojiynaTB 
H HCKOMyiO BeJlHHHHy MaKCHMaJIBHarO OTKJIOHeHia OTB'feca. 

Mbi BHA'feiH paHBUie, axo, BB npe^nojioJKeHiH aScojiioxeo XBepaoH seMjiHj 

Mfi JiyiiBi 

e ;; = o '; oi 7 . 

Ha 6 jiOAeHoafl-jKe BejiHanim MCHBine TeopexHiecKOH, h, no HadJitoAe- 
HifiMB OpJiOBa, cocxaBjraexB, npaM-fepno, % nocji'feAHeH. 

Ho 3 A'feCB BBlflCHHJrOCB 6111.6 OAHO Kpagne JtloSonBITHOe OScrOaxeJIBCTBO. 

A HMeHHO, 0 X 0 OTHomeeie HaCjiioAeHHOH BejinqHHbi kb TeopexHxecKOH 
H-feCKOABKO paaJIHMHO AMn MaaXIlHKOBB, yCXaHOBJeHHBIXB BB MepHAiaH-fe H BB 
IiepBOMB BepTHKaAt. 

A HMGHHO BB lOpBCB'fe IIOJiyHHJIOCB A-HH 3 X 0 X 0 OTHomema 

Manmnwa, o% Manmnum et, 

MGpudiaun. nepeoMz eepmuKaAtb. 

0,68 0 , 59 . 

Hecker bb Potsdani’k earaeAB nkcKOJiBKO Htmia hhcab, a HMeaHo 

Manmm(,K% e^ Ma/imnuK^ 

mepudiatm. n^peoMh eepmunaATh, 

0,68 0 , 43 . 

PaBHHuy BB 3 THXB Koe‘t»«»HnieHTaxB A-an AByxB MaaxaHKOBB, yexaHOBAen- 
HBIX'B BB TOMB-ace M'fecxk, HCABSH npHIlHCaTB CJiyaaHHBIMB OmnSKaMB HaSAIO- 
Acaii. Ecah axa pasuHna h6 oeycAaBAHBaexca KaKHMH-HH6yAb oco6eHHbiMH, eiii;6 
He yaxenHEiMH CBoficxBaMH cbmhxb npHdopoBB, hxo AaABHktoia HaSAtoAeeia 
AOA>KHBI BBiaCHHTB, TO H 3 B 3 X 0 X 0 <&aKTa CA'bAyeXB SaKAIOHHTB, HTO SCMAH 06 Aa- 
AaexB pasAHaHBiMH ynpyxHMH CBOHCXBaMH bb HanpaBAeHin MepHAiaaa h bb na- 
npasieHiH iiapaAAeAH, a HMeano, oaa 6oike conpOTHBAaexca HSMtHoaiio CBoet 
<t>OpMBI, KOXAa CHABJ, A'MCTByEOTB BB HanpaBAefliH napaAACAH, HkMB KOXAa OH'6 
AMcTByjtoTB BB HanpaBAGHiH McpHAiana. 

npeAuoAoateme, BbicKaaaHHoe Sir G. Darwin’oMB, axo sxa pa3HHn,a 
oSycAaBAHBaexca BAiaaieMB Bpamenia 
no BBiHHCAeHiaMB anxAiHCKaxo MaxeMaxH 
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Tot”!. ^aKT-B, HTO pasHHi^a areacAy BejiH^HnaMH K0e#4»Hii,ieHT0B’B bb Mepn- 
AiaH'fe H BB nepBOMB BeprnKaxfe 6ojibme bb Potsdain’'fe, KoxopLifi pacnojiOHceHB 
0j[HBEte KB OKeaey, k£mb bb lOpteB-fe, HaeoAHTB ea mbicjb, kto npHKHHy axoro 
ABJieHifl 6bite. MOJKexB HaAo HcnaxE bb MexanH^ecKOMB BJiiaHin Bo;i,ebixB npa- 
JIHBOBB, npn KOTOpblXB HOAKHMaiOXCH rpOMaAHbIfl MaCCbl BOABI, Ha HOJIOJKeHie 
paBHOB-i&cm ropnsoHTajbiibixB MaaxHHKOBB. 

IIo BbiTOCJieHiaMB xoro-ace Love, OKasbiBaeTca, hto, ecJiH noBepxHocxb 
AxjiaHTHqecKaro OKeaea noAHajacb-6bi Bcero tojeko na oahhb aiexpB, xo axo 
Bbi3BajiO“5bi BB Potsdam’':^ OTEJiOHeeie ropHSOHxajibHaro MaaxHHKa, BejiHHHHa 
KOToparo paBHfliacfa-dbi HeoSBaciienHaro eiii,e 3^<i>eKTa, t.-Co pasHHUBi 
Meaijny noKaaaHiaMH MaaTHHKOBB bb MepnAianfe h nepBOMB BepxHKaji'fe, npH- 
HeMB nepioATb cooxB'fexcTByiom.aro a'^^ctbih boahbixb npujiHBOBB h oxjihbobb 
6biJiB-6bi xaKaKe HOJiycyTOHHbit. 

Ha ocHOBaeiH iiOB'i&HraHXB nadJiioAeniH Braak’a bb BaxaBin iia ocxpoBfe 

HBa M03KHO SaKJIIOHHTb, HTO OKeailCKie npHJIHBbI H OTJIHBbI, A'feHCTBHTCJIbHO, 
OKasbiBaioTB H-kKOTopoe BJiianie na nojroHceiiie paBHOB'fecia ropHsoHxajibHbixB 
ceftcMorpa«>OBB. 

OKOHHaxeJibHaro BbiaciieHia axoro HpesEbixaHHO Huxepecnaro Bonpoca, 
HaAieaKajio-dbi npoaseecxH hobbih, cnepiaJibHbia HacxfeAOBama aa^B Ae«>opMa- 
niflMH aeiviJiH, KaKB b6jih3h OKeana, xaKB h bb rjiyCjHU'b KaKoro-nnSyab dojibinoro 
MaxepHKa. 

BoiipocB 3X0TB AeSaxnpoBajECH na nocxfeAHeaiB (bb 1911 r.) cB'k 3 A'fe 

MeJKjiyHapoAHot CencMOJiorHxecKoft Accoii;ian,iH bb Maiiqecxep'fe, opnaeMB 
HOcxanoBJieHo oxnycxiixb h3b cpeacxBB Accoii.ian,in 10000 MapoKB ;i,jia opra- 
HHsaHin Ha6jiEoj];eHiH HaATE* Ae*i>opiviau.iflMH scmjih bb aexbipexB hobbixb nynK- 
xaxB, a HMeHHO bb CndHpii, eanp. bb ToMCK'fc, bb E^eexpajibHOH qacxH OkBep- 
HOH AMepHKH, BB IlapHiK'fe, BB SHaMeHHTbixB HOABajiaxB HapHHccKOH OScepBa- 
xopiH, H rA'fe-HHdyAb bb IOjkhomb iiojiymapiH, iiaiip. bb Johannesbiirg’^k, na lort 
A«‘pHKir. Bb 3toh BaHtiiOH nayqHot pa6ox'lj npHMexB, B-kpoaxHO, ynacxie h 
M easAynapoAHaa FeoAesHHecKaH Accoii,ianiiH. 

HecoMH-kHno, hxo 3th iiadJiiOAeHiH npojibioxB co BpeMeneMB hobbih cb^tb 
H a saraAOHHbiH BonpocB o6b ynpyrnxB CBOHCXBaxB aeMJiH. 



FjiaBa XI!, 


Teopia MexannaecKoS perHCTpaniiH. 

§ 1 . 

3;ieMeHTapHaH reopifl MexaHHHecKOii perHCTpaLiiH. 


BoabMeMT) onflTb, KaK% npoTOTnni. ceficMorpa^a, ropnsoHTaibHBiii meht- 
HHK-B, perHCTpHpyiOmil&, HaiipHM'fcp'Bj COCTEBMIOIDiyiO N—S CM'lmeiliflnOHBMaj. 
CorjiacHO <»opMyjii (25) § 1 raaB&i V, A 0 ^^epeHH.iaJii»Hoe ypaBHeme ero 

ABHBSeHifl 

0 ^ ^ 2£0 HH 0 Hh ■j' ~ Oj (1) 

0 — yroa% OTKioHeHia MaaraHKa OTt iioaomeHia paBHOBicia, 
e—nocTOflHHafl aaTyxania, 

y, ni T ecTb coCcTBeHHwfi nepioA^ MaaTHiiKa saTyxaHifl, a 

1 — npuBeAeiniafl MaaTimKa. 

npexnojrojKHMB Tenepb, qro mbi peracTpnpyeMB pHEeHie MaaraHKa we- 
xaHH^ecKH, iipH iioMomH BHoiymaro mTH<&Ta na saKOMeimofi Sywart. 

06o3Ha'iHBB paBCTOflHie Konaa m»Ta ao och BpanieHia waaTHMa ae- 
peBB I/, a OTKJiOHeHie mTH<i'Ta on noioHcenia paBHOBi^cin 'aepesB y, mbi mo- 
HeMB, AM MajiBixB ynoBB 0, noioatHTB 

2/=ie (2) 

1) 

Ecih ceicMorpa€>B cHa0®eHB yBejiBmeJiBHBiMB npBfiopoMB h — cctb 
OTH oraenie AJiUHnaro iiJie'^a ysejiH’iHTeJiBHaro pBi^ara kb KopoTKOMy, a pas- 
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cToanie K0Hii;a KopOTKaro pnaara ao och Bpameeiu, to, corjiacHO ^•opMyji'fe (19) 


3 rjiaBBi IV, 

i = (3) 

yMHOHCHM'B TonepB ypaBHOHie (1) na L. 

TorM Mbi dy^eMT. HM-feTt 

y' -I- 2ty 'n? y ^ ~{x!' — Q (4) 


CorjiacHO <E>opMyji'fe (114) § 4 rjiaBbi V-ot, BejinaHHa -y- ecTb hhtto 
HH oe, KaKTb HopMajibHoe ysejiftTeHie npH6opa 9 Sq, npH 'qpesBbiHaHHO ebicxpbixT. 
rapMOHHqecKHXT» KOJieSaHiflX'B noHBbi: 

®o=T (5) 

Hsci'fejiyeMTb Tcnepb coScTBCHHoe ABHBKenie npH^opa. 

^JTH BToro nojTOHCHMT. Bi, ypaBHeHiH (4) x" = 0. 

Tor;i;a 

y'-+- 2ty -ir- y r==: 0 ................. .( 6 ) 

Tpenie nepa (ima^Ta) o saKonaenHyio eyiaary BBOAnri) TaKsae H'feKOTopoe 
J^o6aBOHHoe saTyxanie h, nocKOJibKo MOMeHTTb 3thx% cbjib Tpema nponopnio- 
HajieHTj yrjiOBOH CKopocTH Bpamenia MaHTHnaa, cooTB'fexcTByiomaa BejiOTHHa 
saxyxaHifl BKiio'ieHa yace bt. saa’ieHie Koe<&«*HaieHTa e. 

06ni.it HHTerpaji'b ypaBHOHifl (6), bb cjyqai t npeACTaBJiaeTib 

co6ok), corjiacHO oopiwyji'fe (37) § 2 rjraBbi V, BaTyxaiomyio CHHyconAy, iipeA- 
CTaBJieHHyio na cjitAyion^eM'b Hepxeat'fe 144. 

ypaBHenie btoS kphboh dy^eTB 

y = [( 7 ^ cos - 1 - sin y^], . (7) 

TA'fe Cj H cyTb nocTOBHHbia npoiSBOJibHbia BHTerpHpoBamH, a 

Y = -i-V'n® — £* . .(8) 

BBeABUTL Tenepb, KaKT> h bb § 2 rjiaBbi V-otj cji'feAyioiii.ifl oSosHanema: 

• • • (9) (<&opMyjra (56)) 
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HlepT, 144. 



Tow Koe^cpumeHmz aaTyxaHia v, pasHtiS OTHomeHiio HByxTb nocJi'feAyK)'- 
mHxi, MaKCHMaJtHsix'B aMiiJrHTyAi> kphboh (HesaBiicHMO OTI, BHaKa iiocji'fefl- 

HBfx'B), oiipeA'fejiHTCfl no «*>opMyji'£ 

====e^~ ~e'^~ . . .(12) (<i>opMyJia (60)) 
rioJiojKBBniH eme, AJfl coKpamenia, 


SyaeMi) HMfeb 


m 


Vi — 


1 ‘ 


v = e 




. ... .(13) 
. ... .(14) 


JIcrapHOMHaecKii AeKpeMeHTi. 

A = I.ogi„f 


( 15 ) 
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onpeA-fe^fleTca nenocpeACTBeHHO hs-b ontiTa; oxcioaa, cJife^OBaTejibHO, 5y;^eM^E, 

anaTB h v . 

Ho <&opMyji’fe (61) § 2 TJiaBBi V 


^==0,7330 


A 

1 / 1 - 1 - 0,53720 A 3 


(16) 


Saafl li^ MoatHO, no tojibko ito npHEeAennoS «»opMyji-fe (10), onpeA'feJiHTB 

SaT^MX. H 

IIocToaHHBiH n H £, BxoAflmifl Bx. ypaBHOHie (6), onpcAi&JiaTca no *i*op- 


MyjiaMx> (53) h (54) § 2 rjraBBi V-oh 

^ = |£.yi_+_0, 53720 A2 (17) 

n 

£== 4,6052 (18) 


rA-fe T' ecTB coScTBeHHBii nepioAx. KoxeCaniS MaaTHHKa npn naAnaiH saTyxaHia ; 
OHx» TaKJKe onpeA'fe-iaeTca HenocpeAcxBeHHo n3x» onbixa. 

Ecxh Bce 5 biao- 5 bi TaKx» npocxo, KaKX. sa'^cb toabko axo wsAonteHO, xo 
MexannaecKifi cnoco 5 x> perncxpanm ae npeACTaBAaAX>-6Bi HHKaKHxx. npaKxnae- 
CKHXX. saTpyAHemi, h o6pa6oxKa ceHCMorpaMMx>, ii onpeA'feAeme nocxoaHHBixx> 
npH6opoBx.npoH3BOAHAHeB-6Bi coBGpraeHHo TaKx.-ate, KaKx» npa npocxofi onxnae- 
aecKo:0 perHexpaniH, kx. Koxopon, bx. cymnocxa, Bcfe BBimenpHBeAeaHBia < 5 op- 
MyiBl H OXHOCflXCa. 

Ho aa caMOMX> A'^Ji'fe onBTXx> noKasBiBaexi,, axo AB<t'«>epeHii.iaABHoe ypaa- 
Henie (6) ne yAOBAexBopflexx> BnojH'fe A'feacxBHxeABHOMy ABnateHiio MaaxHHKa 
npn HaAHaiH xpenia nepa o aaKonaenayio Cywary, a axo npBxoAWXca noaxoMy 
BBeCTH BX> Hero Hi&KOTOpBlH HonpaBoaHBiH aAeilX*. 

/(McxBHxeABHO, ecAH MaflXHHKX>, coBepniHBmia paA'B KaaaiiiiJ, npaCAH- 
ataexca kxj CBoeMy OKOHaaTeABHOM5’^ noAoaceHiio paBHOB-fecia co cxopoHBi noAO- 
atHxeABHBixx. opABHaTx> 2/> KorAa ^ <C 0, xo onBixx> noKa3i.iBaexx>, axo y ne 

AOxoahtx> BnoAH-fe AO HyAfl, a ocxaexca HtKOxopoe HeCoABraoe, ocxaxoaaoe, no- 
AontaxeABHoe OTKAOHeaie, oSycAaBAHBaeMoe BeAnaHHoa xaKx> nasBiBaeMaro 
xpenia npn noKO-fe. EcAH-ase MaaxHaKX* npaSAaataeTca kx> OKouaaTeABiiOMy iio- 
AOHceeiio paBHOB^cia co cxopoHBi oxpaaaxeABHBixx. opAaraaxB, KorAa ^ 0, 

xo ocxaxoaHoe oxKAOHenie 6yAeTx> oxpanaxeABHO. 

3x0 oScxoaxeABCxBO MoatHo yaecxB npacoeABHemeMX. kx> y bX) AB<&<5epeH- 
niaABHOMx, ypaBHeHia (6) HeSoABraoa hocxoahhoh nonpaBKH p. 

ToFAa ABo«>epeHn.iaABHoe ypasHenie coScxseaHaro ABaatema waaxHHKa 
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npeACTaBHTca bi. ciiiAyK)iii.eMi» : 

y' -+- 2ty {y — 0 ( 19 ) 

Hat 3 Toii 4 >opMyjiEi cji’feAyeT'L, *1x0, npii paBHOBifeciH, KorAa y h y' 06a 
|)aBHi>i HyjK), 

y=z — P ( 20 ) 

Hbtj tojilko 'jto CKasasHaro CJi'feAyer'B, hto p AoaHmo M'^eaxE cboh saaKi) 
BM-fecxt CTb y\ iipHqeMt, Kor^a 2 /'<C 0 , to p <^0, a, KorAa 2 / >-0, to n p >>■ 0. 

HejiLsa, OAnaKO, npcAnoJiaraxE, axo BBeAeiiie iionpaBKii p HcaepiiBiBaexTj 
Bonpocx,, n axo ypaBHenie ( 19 ) jjko BnoJiiit xoano yAOBJceTBopnexi, AtiiexBH- 
xejrbiiOMy ABaaceniio MaaxnnKa. 

Ha ypaBHenie ( 19 ) na^o CMOxpfext jihoib KaKX. iia nepeoe npH^jraaceHie 
Wh HCTHH'fe. 

yaecxB BHOJiailj xoano n cxporo BJiiaeie xpeHia nepa o BaKonaennyto 
Gyaiary iia ABH>KeHie MaaxHHKa iipeACxaBJraex'B rpoMaflOEia xpyAHOCTn, xaHTb 
KaKx>j BO-iiepBBixB, saKonbi axoro xpenia eipe oaenB MaJio nsyaeiiBi, a, bo- 
BTopBiXTb, caMO 3X0 xpenic aBJinexca Kpafiiie iiepeM'fenaHBBiM'B ajiGMeuxoMB, noA” 
BepacenHBiM'B BjrianiEO cawBiXB pa3HOo6pa3HBixx> c.iiyaaHHBixx> npHanirB. 

9x0 H cocxaBJiaexx> rjiaBUBii h necBMa cymecTBemiBii neAocxaxoK'B Mexa- 
imaecKaro cnocoGa perHCxpapin. BcxfeACXBie axoro, cxfeAOBajio-6Bi nsSferaxB 
iiojib30BaxBca hmx> na cencMnaeeKHXx^ cxaiiu.inxx> iiepnaro paspH^a, xpe- 
dyexca ocoSeimaa xoaiiocTB pe3yjiBxaxoBx>. ceiiCMHaecKiix'B-JKe CTann,iii 

Bxoporo paapaAa, rA'fe xaKaa xoaiiocxB aBAaexca yate usAHiniieif, chocoG'b axoxTb, 
bx 5 BHAy ero AeineBH3iiBi, flBAaexca bhoah'^ nparoAnBiMa*. 

T'feMx> He Mcnlie, npn BHHMaTeABHOMa> oxHOineniH kx> A'i>Ay n yanxBiBaa 
pasHBifl nonpaBKH, mojkho h npn MexaHHaecKOMx> cnocoCJt perHCTpan;iH ao^htbcb 
B ecBMa yAOBAexBopnxeABUBixx, pesyABxaxoBx. b'b HSCA'feAOBania HCXHHaaro 

ABHJKeiiia noaBBi npn aeMAexpaceHiaxx*. 

BBeAeiiie nonpasKH p y>Ke BfiaanxeABno yAyainaexT^ pesyABxaxxj o6pa(5oTKH 
ceHCMorpaMMT». Bx> axoM'B n saKAioaaexca aAeMenTapnaa xeopia MexaimaecKon 
perHCTpan,iH[ (BBCAenie p). 

nocMOTpHnnb xenepB, KaKHMX> oOpaeoMt expaanxca iia HamHxx> <t>opMyAax'B 
BBeAeiiie nonpaBKH p b'b ocnoBiioe AH^‘*>epenpiaABnoe ypaBHenie ABHa^enia 
MaaxHHKa (ypaBiieiiie ( 19 )), 

IIpeAHOAOJKHMXj, axo MBi CHHAH KpHByio coOcTBeHiiaro ABHJKeuia ceiic- 
MorpaT>a, iipeAeTaBAeanyio na aepxejixfe 144 , n ii 3 Ml>pnAH h'^ckoabko MaKcn- 

MaABEBIXTb OpAHHaX-B t/i, 2/25 2/a 5 Vi A* 


88 
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EHTerpanj ypasHeHifl (19) npeACTaBHXcji, Kant HSsicTHO, b-b cxfe- 

ji.yioin,eMT> bba'^: ^ 

(2/ -t- p) = e— [Oi cos y j 5 Og sin 7^] (21) 

Hscji’feAyeM'b CHa^ajia KpnByio weiKAy TOBKaMH A^s. npH^eMB eaqajio 
CHCXa BpeMCHB MBl npiypOBHMB KT) TOBK'fe A. 

MeatAy A h B y ^5 ci'feAOBaTCJibHO, h p <C. 0. 

ycJiOBHBinHCb BcerAa noHHMaTL noATj p nojioasHTeJbHyto BCJiH'iHHy, Mbi 
MoaieM'b, djia dannaio uumepea/ia ejpeMeuu, npeACTasHTb npeAbiAymyio ^op- 
Myjiy BB cJi'feAytoin.GM'ij BHA'fet 

2/ = p e- ^^\G^CQsyt-i~C^sm^t] (22) 

OTCIOAa HM'feeM'b 

y' ^ e_ef [_ £(7^ cos yt — eC^ sin yt — yC^ sin yt -+- yC^ cos yt]. . . . (23) 
IIocTOflHHbifl Cl H Ca onpoA'feJiaTCfl nsB iiaqajibHbix'b ycjiOBm, a hmchho, 
npn i = 0, y = yi ^ y' —0. 
nojiaraa bb ypaBiieniaxB (22) n (23) f = 0, SyACMB HM-feTb 

m 

2/i=p-^^i 

H 

OxcioAa HaxoAHMB 

Cj == 2/1 P I / . 

n (24) 

C'2 = f(2/l— ?)• J 

IloAcxaBJiflfl 3XII Bejm’iHHbi BB ypaBHcnio (22), iiojiyHHMB 

(H—f) = (!/i — P) [««» T* T ■''*] 

CjitAyiomafl MaKCHMaJibHaa opAnnaxa onpeA'fe-anxcH h3b ycjiOBia A=q, 
Bbhbb npOH3BOAHyK) oxB ypaBacBifl (25), noiynuMB 

^ = (2/1 — p) — e cos yt — ^ sin yt ^ — y sin yt-v-^ cos 

^ (2^^ _ p) e-^‘ sin yt . . . •. . . • • ■ (cm. ‘nopmyjiy (8)) 
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BTopoH KopeHb ypaBHenia ^ = 0 6yAeTi> 


Cji'feAOBa'rejiBHo, 


H 



COST!f„,= — 


1 



Ho H 31 . ^opMyi'B (10), (12) H (13) cJL'feayeT'i., axo 


A 

p- 


Vi 


V- 


m. 


a, TaKTb KaKTb, no 4 >opMyxfe (14), 


TO Mbl 6 yAeMT. HM'feXb 


= 


^5 


— e^Qi, — "Ttm 

e ’” = e 



(26) 


HoACTaBJiaa axw BGJiHaHHbi b-b <i»opMyjiy (25), HafiAewnb 

(2/2 — p) = -“( 2 /i — p)-T 

CoBepuieiiHO ii0A05HbiM'b-ace oSpasoMij mli iiaiiiJiH-6i>i aJIB aacTU kphboh, 
saKJftoMeHuoH MGHCAy TOHKaMH JB w Gf jiJifl KOTOpoH y 0 H p ^ 0, cxfcayK>in,ee 
cooTHomeme: 

(2/3 p) == — (2/2 P) • T ' * 

SiiaK-L ( — ) Bi, iipaBOii aacxH ypaBHeiiiS (27) h (28) o 6 o 3 HaqaeTX>, aio 
opAHHaTa 2/2 oTpHii;aTejii>Ha, x.-e. axo xoana JB jigjkhxxj hhjko och BpeMeHx>. 

ycioBHMCH xenepb noHHMaxb iioax> Vx^ Vzi t. a* BcexAa a^cojiwm- 
uyio BGiHanny cooxB'feTCTByioiii,G0 opABnaxtij iiesaBucHMO oxtj snaKaj xorAa bti 
< 3 >opMyAaxx, (27) h (28) iiaAO, BMtoo noACxaBHXb — y^. 

ToxAa MBi SyAOMi. HMfci, 

— (2/2 P) = — P) ^ 

H 

1 

( 2 / 3 -b- p) = ( 2/2 P)^;» 


88 * 
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iijiiT, nojiGSKUBniH 

v = 1-1-?, (29) 

2/i — p = (s/2 P) (1 I - 

> (30) 

2/2 P = («/3-»-p)(l-^-^) ) 

Bti ate cj[ 5 ’’Ha’fe, HJia jrioSoro 11 ,'fejiaro k, Mt>i 6 y;i.eivi'B HM-feTL 

2//C— P = (2'ft_H-i-»-p)(l-^-^X (31) 


FA'fe p eCTb Bcer^a BejiH'iHHa nojioatHTejibHafl. 

Mbl BHABMl., TaitHM'L oSpaSOMt, ^TO OTHOHieHie AByXt CMeatnBlX'B OPAH- 

naTOb V, = --- He ^aeTii HaMi. ein,e BejHTOHy ncTHHHaro Koeox^HaienTa saTV- 
* yk-*-x 

xania v, xaitij KaKt, no ^opMyji'& (31), 



y/c — p 
yk-i-i p 


CjiiiAOBaTejibHO, BcerAa 


^ 


(32) 


npHaeMTj nc HBJiaeTCH yate Gojil^e BejiHnHHon nocToaneoi!, a, itaK-L noKasbi- 
BaeTt onbiTt, Cb yMeBbrnenieMb yj^, Vj^ nenpepBiBEO BoapacraeTb. 

<S>opMyjra ( 31 ) cjiyatHTb ocHOBaiiieMb ajjh onpeA'^aeiria AByxb nocToair- 
Hbixb ceHCMorpa 3 >a p h 

npGAnojioatHMb, qxo m&i nsMlipMii 3 caieatiiLia opAnnaTBi 2/,^, n 2//c^2- 
Tor^a Mbi 6}"AeMb mu'feTL 

Vk — P = (2/A-*-t p) (1 I 

> (33) 

— P = (2/a^ 2 -+- P) (1 H) j 

CjioatHUb 3 TH ABa ypaBHenia, htoSw BsecTH cyinwy a 6 cojiioTHbixb BeJiH- 

nwiib AByxb CMe>KHbixb opAnnaTb, h BsSaBHTbcn Tiinib caMbiMb oxb BJiiHiiia 
BOSMoatHOH ohihSkh Bb noJiojKeniH iiyjieBOH Jinain. 

Tor^a 

% 

{Uh 2/a-i-O ^ 1 (2//£h-i ^ P 1 ( ^ (34) 

JX^n onpeAliJJonia p Jiy^nie Bcero nocxynaxb cji'^feAyiomHMb oGpasoMb. 
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CxapaioTCH, no BoaMoatnocTH, ocJiaSHTb saTyxanie npn^opa. Haupnw'fepx, 
ecjH cencMorpa^ii cHaSateHij MarHHTiibiivrjb saxyxanieMTb, to crfAyeTii coeep- 
meHHO pasABHnyTb MarnHTbi h coeAHHnxb aieatAy co6oro o6a nojiioca KUHiAaro 
Marimra HteJi-ifeaiiOH njiacTHHKOH. 

Tor^a V SyAeTij oxenb Majio oxjiH^aTbCH ox'b 1 , h, <?3 nepeoMz npiidAU- 
o/ceniu, moikho noJiOJKHib ^=0. 

Tor^a H 3 T. <E>opMyjibi ( 34 ) aibi SyAewii HMfexb 

P = T^% — %-»'> (35) 


TaKnwTb oSpasoMx, p paBimexca oakoh nexBepTH pasiiocxn Aayx'^b CMe}K- 
HbixTE> niaKCHMajibiibixTb opAHoaxi. KpHBOH coGcTBeiiiiaro ABHJKeHiji iipndopa na 
mou-oice cmopofm och BpeMeHX. 

Boji'te TOXHyjEO BeiHXHuy a-Jib p mli noAyxHMX> H 3 x> <E*opMyj[bi ( 34 ), coxpanaa 
BeAHXHuy HO iipeue 5 peraa iipon3BeAeHieMT> AByxx» Maj!biXT> BejmHHHTb E h p- 
B'b axoMx. ciyna^fe 


(Pk Pm) — 2p == -I- 2p -t- -I- 


MH 


(.'Wi 2 / 4 -h>( 5 4 p = (>/„ — Vm) 


(36) 


HmEh ABa ypaBiieiiia BHAa ‘i>opMyjibi (36), mojiciio oiipeA’fcJiHTb od-fe hchs- 

BfeCTHbUI P H 

Mojkiio, xaKHM'b o6pa30MX, H3CJi'fcA0Baxb KpHByio coGcTBCiniaro ABH>Keiiiji 
npH^Opa no HaCTHM'b, XX05bl yGilAHTbCa, COXpaHBIOXl> JH BOAH'lHHbl ^ H p CBOH 
SHaxeriia a-®b pasubix'b HacTeii KpHBoii hjh oii'fe saBHcaxi. ii-fecKOJibKO ox'b bcjib- 
HHHbl CpGAHefi OpAHIiaXbl 

KoxAa p oiipeA'feJieHO, to Moatno yate bbocth noxpeSiioe ajih ceiicMBxe- 
CKHXTb n'fejieH aaxyxanie h npncrynHTb Kb onpoA^fcAeniio v. 

ripn jviexaiiHHecKOM'b cnoco64> perHCxpaaiH HOJiHnme 6paxb v cahuikomxi 
SOAbUlHMb. ^OCXaTOXHO, 00 KpaHHCH M-fepfe AJIH xfexb XHHteJIbIXX. rOJ)II 30 HTaJIb- 
Hbix'b MaaxHHKOBb, KOTopbie iipeAHa3iiaHeiibi HJin pyccKHxx* ceHCMnnecKHXb 
cxaHii,iH 2-ro paspBAa, nxoSbi v 5biio okoao 4 hjih 5. 

’IxoSbi onpoA^JinTb Bb axoMb c.iyxa'fe v H3b kphboh coScxeeHiiaro abh- 
Hteiiia npnSopa, aaAO y>Ke o6paxHTbca xeriepb Kb cxporoii <&opMyi'£ (34). 
BseAeivib, rjih coKpamema, cJiiJAyK) i0.ee odoBHanenie: 


( 37 ) 
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Tor^a Hst ypaBHenm (34) h (29) mw SyjieMTb HM-fexL 


FJin 


Wi. 


2p 




2ov 


(38) 


y — — 2p 

^k-h-i -+- 2p 


(39) 


TaK-fc KaKl. p HSB-feCTHO, TO HO 3T0S <C>OpMyj['fe MOJKHO JCePKO BbiqHCJIHTB 
Koe«>«>HiiiieHT'B saTyxaHia v. 

^jia axoro AoexaxoaHO HM'fexB xpn nsM'fepeHHBifl opflHHaxBi. 

Ecjih saxyxanie v cpaBHHxejiBHO HeeejiHKO, xaKx. hto BM-feexca p-fejibifi 
pa^t HBM'fepeHHBIXTb OpAHHaXTb 2/;^, TO MOHtHO 0111.0 HHaaO BOenOJIBSOBaXBCa <E'Op- 

MyjioH (38). 

BBOAOMTb axoro cji'fe^yioiii.eo oSosHaaoHie: 

= 2p (1 -+-«?), (40) 


u npoACxaBJiaeT'b cojSoio aoByio HOHaBicTHyio. 
Tor^a HS'B ypaBHoait (38) Sy.!!,©!®!. HM-feiB 


Wi. 




u 


(41) 


Hin-fea paATj xaKHXTb ypaBHOHiS, moskho onpoA^jiHXb oxa'£jibho v h u; 
a, 3Haa u, naHAOMi. xoTaacTj-sae h p, no •I'opMyxfe 


P 




2 (l-i-v) 


(42) 


onpoA'feJieHia u n v no 4>opMyji'fe (41) mojkho BocnojiBSOBaxBCa cj’fe- 
Ayiom.HM'B npocTBiMi. npioMOMt, yKaaaaHBiMx OpjroBBiMTB. 

IIojioacHM'B, axo mbi iMtoMii CJi^Ayiomyio cncxOMy i ypaBHOHin: 


-t~u 

= WgV -h-U 


(43) 


SaM-feTHM-L, axo MBI MOHIOMB HM'fcTb 60JIBmyiO CHCTOMy ypaBHOHifi, ABHIO 
OCJIH Ha KaBEI.3;0n KpHBOfi HSM'fepOHBI TOJIBKO 3 HXH 4 Op/^HHaTbI, OCJIH MBI XOJIBKO 
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nOBTOpHMt H'feCKOJIBKO paSli HafijUCAGHifl II CHIiftieMt pa^'B KpHBblXI. coScTBeH- 

Haro ABHateHifl npndopa. Tor^a tojibko OTA^fejibHbia BejiHaHHbi Wj^ MoryiTi h ne 
noBTopaTbca bt. AbyxTb cocfc^HHxx ypaBHeHiax-b. 

BoabMeM-b cpe^Hee hst. Bcfex-i. ypaBHenm (43) h BBeACMB cJi'feAyiomia 
o6o3Ha'ieHia ; 


w. 


t£?l -i- 1 


-Wi 


m 




"I” - 




(44) 


Tor^a Mbi SyAeMt HM-ferb 


(45) 


BbiaTH axo ypaBHetiie hs^ Kaataaro HSb ypaBiieHii (43), nojiyaHM'b 


(w^- 

-^J=={^ 2 - 

- Wmi) V 

(w^~ 


- V 


> (46) 




Bb 9TH ypaBiienia EXOAHTb tojibko o^iia iieHSB-fecTnaa v. 

Bxy rpynny ypaBaenig mohiho yate JierKo TpaKxoBaxb no cnoco6y iiaii- 
MenbniHX'b KBaapaxoBb. 

Hato onpeAtjiHMb nsb ypaBHeHia(45) u, a aaxiMb, no «»opMyji'£(42), ii p. 

TaKOBa ajieMeHxapnafl xeopia MexaimaccKofi perHcxpanm. 

OcHOBHOH a>opMyjioif AJia pasjiH'mbixb BbiBOAOBb nocjiyacHJia iiawb <E>op- 
Myjia (34), Bb Koxopyto p BXOAHXb, KaKb H-feKOxopaa nocxoHHHaa h nojoaiHxejb- 
naa BejiHanna. 

Kb coataji'feHiK), onwxb ne snoJiH'fe onpaBAbisaexb axo npeAnojroatenie, a 
HMCHHo p He ocxaexca nocxoHHHbiMb, a, cb yMenbineHieMb aMnjinxyAbi , caMO 
yMeHbraaexca, npHaeMb, npn iwajibixb aHaaemaxb p oaeHb MaJio. Tohho 
xaKHte H Koe«><i>mi,ieHXb saxyxaHia v, ewucjisiernuu no moH-oice ^opMyjirb (34), 
HJiH, KaKb cjii&ACXBie H3b Hea, no <3E>opMyjiife (3 9), xanate ne ocxaexca nocxoanHbiMb, 
a, Cb yMCHbraemeMb 2 //J, n-fecKOibKo Boapacxaexb, xoxa, no cymecxay 
v — e^'^ AOJBECHO 5faij[o-6bi ocxaBaxbca nocxoaunbiMb. (Cm. cxaxbio c<Ueber ein 
neues schweres Horizontalpendel mit mechanischer Registrierung fttr seis- 
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mische Stationen zweiten Ranges®. HsstcTia nocToaHiioii JU^eHTpajiBHofi Ceic- 
MHqecKOH KoMHccm T. Ill, BBin. 3). 

HSTb 3TOrO M03KU0 SaKJIOHHTB, HTO 886^61116 BT) AH‘i'<E>epeHn,iajiBHoe ypaB- 
Heiiie ABHJKeHia MaaTiiiiKa oahoh nonpaBKH p eme HeAOCTaxoqHO, a TpeCycTCJi 
eme KaKOH-To Apyroi: nonpaBO'iiiLm qjieiix. Bonpocx aioxx. mbi pa3CM0TpHivn> 
bTj cji'feAyionj.eM'B §. 

TiMB ne MGHi&e 3 toh a.iieMeHTapiiOH leopiet MoaiHo BcexaKH noj(B30BaxBCH 
onpcA'fejienin nocxoaHiiBiXB ceHCMorpa<&a h ajia oCpaSoxKH ceiKcMorpaMMB, 
no naAO na axo CMOxp'fexB ahuib KaKB na nepBoe npnCjiHBKeme kb HcxHHi^. 

BecBMa HteiaxeJiBHO, KorAa kx> xoiwy npeAcxaBjaexca bosmojkhocxb, odbix- 
iiBiMXj nyxGMX) onpeA'feJiHXB aaBHCHMOcxB p h t? oTb-y^, b, npn oCpaCoxK'fe ceiic- 
MorpaMMx. (cm, § 3 axoii rJiasBi), bboabxb ajih Ka>KAOH naM^penHon Ha ceiic- 
MorpaMM'fe awnjiHxyABi ?/,„ coonwrbmcmGywuu/ia snaqeHia v e p, ho, xaKi) KaKx> 
aro irJ&CKOJBKo cjojkho, xo SoJiBnieio nacTBio orpaumHBaioxcfl cpeAHHMH sHaae- 
iiiflMH p E V. TaKi), no KpaHnen nrfepfe, BcerAa nocxynaiOTB sarpanHnei. 

ToaHocTB peayjiBxaxa, KonenHO, otb axoro iitcKOJBKO cxpaAaex'B. 

Ecjih yAacxcfl ycxanoBHXB saBHCHMOcxB p otx> «/^, xo, npn BBiHHCAeiiiH v 
HO TpeMTb HaM-fepeimBiMi* opABHaxaMX. , 2/2 n j/g, Jiynme, B3aM'feux> ^opMyjBi (3 9), 
noAB30BaxBca cjtAyiomeH <i>opM3’’ioH: 

?■/! — (Pi Pa) (47') 

2/2 2/3 (p 2 ~*” Ps'’ ^ 

KOTopaa BBixeKaexTb HenocpeAcxBeiiiio h3x> ypaBiieiiiii (33), CHHiaa p <i>ynKii,ieH 

OTX> yj^. 

riocMOxpHMB-a^e xcnept, KaKHjrL o6pa30Mx> mojkho ycoBepmeiiCTBOBaiB 
ocHOBHoe AH^ExtepeiiniajiBHoe ypaBueHie ABHOKeuin MaaxtmKa, hxoCbi oho, npn 
MexanHqecKOMX) ciiocoC'fi perncxpania, CAnate cooxBiTCXBOBaAO-CBi ncxHaiiOMy 
xapaKxepy ABHJKeaia npHCopa. 


§ 2. 

BeeAeHie Ao 6 aB 04 Haro nonpaBOHnaro M^eHa. 

"PaaoBLeMXj xenepn 6oa-le noAHyio Teopiio MexaHHiecKofi perHCxpapia, 
paacMOxpifeB'B CjHHte caMbiH Hpon.eccx> xpenia nepa 0 saKonneHeyio Cyiaary. 

Ha CA'feAyiomeM'B nepieatt 146 A npeACxaBAaeiTb coCoio KOHeu,-!. HBray- 
maro mTH<3&Ta, HaxoAamaroca bx> pascxoaHin h oxx> oca Bpain,eiiia 0. 
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^lepT. 145 . 

s x c 



Hpn najiH’qin jBejiiwnTejibuaro iipnGopa, h npe^CTaBJiaeTTb coSoto amuhoo 
iijieao yBeJiHaHTCJibHaro pbiaara, a, iipn orcyTCTBin iiocxfeAUHro, h ecTb paa- 
CToaiiie i nniiiyuiaro nepa ao och Bpani,enia MaaxHHKa. 

IlycTb njeao OA OTKAOHeno ot-b noAOHceHia paBHOB-fecia aa yrojLX. 0; 
TOPAa OTKJiOHeiiie xoaKn A otb iiyjeBOH inuin OJS£ dyACTB rA'fe 

y = 1) sin 0 

HAB, npn MaAbixB siiaaeuiax'b 0, 

y = m (48) 

O0O3iiaaHinB aepeaxj 0' yrjoByio CKopocxb, x.-e. yBeAnaeme yrja 0 bxi 
1 ccKyHAy Bpeiweim; xoxAa xoviKa A nepeMAerb aepeax* ceayHAy bb xoaKy I?, 
iipH'aeM'b AB = 60^ AJB ecxb Ma^aa BeAHanea. Ho sa xo-nte Bpeiua saKoii- 
acHHaa 6yMara nepeM'fecxnxca ba'^bo, bb iianpaBAeniH cxpEiKB, om-6 och Bpa- 
iiienia, na BOAHnaHy BG~X, xA'fe X ecxb AJiHHa 1 ceKyHAbi na perHCxpHpiiOMB 
BaA'fe. 

TaKKMB oGpasoMB, <[>aKXHaecKH kohoiib nHmyiiJ.aro nepa iiepeM'fecTHTca 
no nooepxHocmu saKonuemiou 6yMaiu h3b xoaKH A bb xoaKy G. 

CooxB'fexcxByiomyio CKOpocxb nepeM'fcmeiiia uiTH^xa no GyMar^fe oGosna- 
aHMB aepesB V. 

ToFAa 

• V=:AG. 

BbiaHCAHMB xeiiepb V. 

Bb xpeyroAbiMK'fe ABG, bb bhaJ maaocxh A£^ mojkho iiOAOHinxb yroAB 
GBO pasHbiMB 0- 

TorAa 

Z^HC==9O°-i-0. 
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06 o 3 Ha’inB'B eme yrojiT) '^epes'B 4'? SyAeon. nuiiTh 
F 2 — (jj^y X2 — 2&0' 1. cos (9 0° -I- 0) 

MH 

Y 2 — >^2 _j_ 2&0' X . sin 0 (49) 

Cl) Apyrot CTOpOHBI, 

sin 4> ^ 

sin (yo® HH 6) V 


HIH 


EJin 


sin 4 



OxcioAa HM'feeM'B 

cos 4 = y • y F2— X2 cos" 0 . 

HoACTaBjiafl ciOAa snaaeBie nsi) <E>opMyjif)i (49), noiynHMi) 
cos 4 ~ y • V (b^y X^ sin^ 0 -i- 2&0' X sin 0 

■m 

COS 4 = y -I- X sin 0] 


(50) 


EcJiH-Sbi ABHJKenie saKonnennOH SyMarn npoHCXOAnio bts npoTHBonojiOHeHyK) 
CToposy, TO BT) npeAbiAyinnxT) •i>opMyjiax'i) na^o 6bij[o-6bi, bm^^cto X, noA- 
CTaBHTb — 'k, 

Cnjia peaKnin f, BbisbiBaeMaa TpemeMB nepa o saKonnenriyio 6yMary, 
nanpaBJiCHa otb G kb A. Oea npenaTCTByexi) BcerAa yBejmeiiito yrja 0, a rio- 
TOMy MOMeHTT) 3T0t CBJbl OTHOCHTeJIbHO OCH BpanACHifl MaBTHHKa ^yACTT, BCerAa 
OTpHUaTOJILHbm. 

Cnjia f, no cymecTBy A'feJia, ne MoateTB nenocpeACTBeuHO saBHC-feTB otx 
BOJ iHTHHbi yrm oxKJioiieEifl 0, a AOJatna 6bixb nfeoxopoH <E»yHKii,ieH CKopocxH V: 

f^F(J). 

He BHaa BHAa axoS <E>yHKii.iH, mli mojkomT) t^mb ne Men^ie, cb hsb&cx- 
HBiMH orpaHHqeHiaME, pasjioatETB ee bb phab no cxpoirfe Maioopena. 

OrpaHHBHBaacb qxcHaMH Bxoporo nopaAKa, CyAOMB aMfob: 

f=f„-^-aF-H-pF^ (51) 

xA'fe a H p cyxb H^KOxopbie nocxoaHHbie Koe<&4>ian,ieHXbi. 
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B-B 3T0H «>OpMy4i& fo He paBHO I^JIK), nOTOMJ HTO, KaKt MbI BTj 

npeji,bijiyii];eMx naparpa4>'fc, cymecTByeT-b H-feKoxopoe xpenie npn noKo-fe. 

MoMeHTXj cHJibi foxHOCHxeJibHo ocH Bpaiii;eHifl 0, Koxopbin mw o6o3Ha'qHM'b 
HepesX) SO^a, Bbipasnxca TaKx> 

3D?(, = fcos4'.&, 

MH, corjiacHo <i>opMyjiaMT> (50) h (51), h nojiarafl, wh BB^y MaiocTB 0, sin 6 = 6, 

a}?, = |.[&e'-i-X6][fo-+-aF-i-pF2] (52) 

HaBAeMT* xenepb momchxT) chim f oxHocnxejibHO ocn Bpamenifl caMoro 
MaaxHHKa. OSosnaTOMx ero nepeax SWj. 

axoro o6paTHMCH kx, cjii^yioiHeMy Hepxeacy 146. 


Tlepx. 146. 



Oj npe^cxaBJiflexT) co5ok) ocb Bpameiia MaaxuHKa, 0 — ocb Bpamenia 
yuejiHTOxejibnaro pbmra, w — yroji'b noBopoxa MaaTHBKa, cooxB'ijxcTByiomit 
yrjiy 0, a h h — cooxBixcxBeHHO KopoxKoe m ;i;jiHHHoe njieqo yBejiH«iHTejibHaro 
pbmra; O^J) = Lq. 

MOMeUXB SWo = fcOS4' .& paBHOHteH'b MOMeHXy CMW F, IipMOJKeHHOH 
Kx. xonKt D nepiieHji.HKyjiflpHO kX) njiexy OD, ripn^eMB 

a ^ 

0 

MoMenxB cbjim F oxHOCHxeJbHO oen Bpainenia MaaxHHKa 6yji;exx> 

a}?i = Fcos(6-f-co).Xo 




z„ 


TO. 


Hin, m BB/ry mmoctb 6 e ra, 
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( 53 ) 

( 54 ) 

TaKOBO BbipameHie MouieHTa Tpeeia nepa OTHOCHTejibHO oca Bpameiiia 
MaHTHHKa. 

Ecjih- 5 bi nepo 5 i.ijro noAHaxo h ne 6 BiJio- 6 bi HHKaKoro Tpeiiia, to, cQrjiacno 
OCHOBHOH xeopCM'fe MexaHHKH, HO KOTopoa npoHaBe^eHie ast MOMeHxa Haepaia 
oxHocaxejiBHO oca Bpain,eHifl aa yrjOBoe ycKopenie ABaaiemH MaHXHHKa, aoji>kho 
6 bixb paBHO MOMeaxy Bcfexi. cajii* A’feacxByioni.HX'B aa cncxeiviy, mbi HM-fejia-SBi 
cji'fe;tyK)in,ee cooxHoaieBie : 

= — Pco — .( 55 ) 


DoACxaBJiflH cio^a sHaaeaie ms-b <&opMyjiBi (52) a aojiaraa 

X 

- 

6yAeM'B HM'feXB 

9H, = ^ . [e'-H- V e] aF-^ ..... . 


SA'fecB K. npeACxaiBJiaeT’B co 6 ok) MOMearB aaepaia cacxeMBi, P(o MOMeax'B 
cajiBi Taasecxa, KoropBia BcerAa oxpaaaxejiBnBia, a 90t MOMeaxTb npoaHXx> sa- 
AepaEtHBaK)iii.Hxx. caiij (saTyxaaie). 

nojiaraa, KaKX> BcerAa 3 )^ aponopa.ioaajiBHBiM'B yrjiOBOH CKopocxa co', axo 
AJia Maraaxaaro saxyxaaia cxporo HM'feex'B M'fecxo, a bboah oGosHaaeaie 


n? 


F 


MB! MOHceMX. ypaBHeaie ( 55 ) npeACxaBHTB bb cji&Ayiouj.eM'B bba'^: 

la" -tr- 2 eoi' oy = 0 ( 56 ) 


3x0 ecTB o6BiKaoBeaaoe AH<E><E>epeHa.iaiBHoe ypaaaeaie ABHHceaifl ropasori- 
TajTBHaro MaflXHHKa (cm. <&opMyjiy ( 26 ) § 2 rjiasBi Y). 

SA'fecB £ npeACTaBJiHexT. coSoio nocxoaHayio saxyxaaia omz njpomixz npu- 
nuHZ, a 



XA’fe T ecTB coScTBCHHBit nepioAX* KOxeSaaia MaaxHHKa npa oxcyxcTBia BCHKaro 
Baxyxaaifl. 

Ilpa ABHJKeaiH noaBBi, ypaBHeaie ( 56 ) apaanMaeTt cji^feAyioiayto HBB'fecxnyio 
KaaoaaqecKyK) <&opMy: 

ijy" -+- 2 tio -+- to -i- x" = 0. 
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Ilpn iiajiHgiH-jEe TpeHiii, s'!. ypaBHcnie (5 5) na^o BsecTH eiii.e MOMeaTii 9)?^. 
Tor^a Mbi 6y;i;eM'b HM-feTB 

irco"= — Pco — 

njiEr, paa^i^jifla axo ypaoHenie na X, 

'' o O 9i)li 

CO -+- 2 £co -+- n® CO -HI — ^ == 0 . 


ripH ^[BHaKemH -Hte iio’qiBbi SyAeMi. HRi IiTb 

CjO — I— 2 ECO -Hi"" Vv CO —I— 1“^ — ^ 00 = 0 . • * . 

Haib ’lepreata 146 bhaho, qxo, npn Majrbixt 3Haa[eHiax'i> 6, 


cjifeAOBaxejrbHO, 


aG = Jjq CO ; 


y 




b ^ 

a c) 


(57) 


Ho, corjiacHO <i>opMyji'ii (3), 


cJi'liAOBaxejibHo, 



y=:Lw. 


ywHOJKHB'L ypaBHGHie (57) im L h npHHHMaa bo BHHMaiiie, ’^xo, corjaciio 

jr 

BbipaiKeniEo (5), -j npe^cxaBJiBexi) coGoio uopMajibHoe jBejiH’ieHie npH^opa SS^,, 
GyAeMx. HM'feXb 

y’ -I- -I- y -I- ^ SO? j hh- 93^ x' == 0 (58) 

Ocxaexca xenepb tojibko noACTasHTt cio^a Bbipajuerne n3'b «i>op- 
wyjibi (54). 

npHiinwaa bo BunManie, ^xo 

?>e = 2 /, 

CyAem'b inwfcxb' 

^ Six = ^ ■ T fe' ''3'] Ifo -t- “F-I- flF"] (59) 


OSpaxHMCfl xenepb kx. «i>opMyji'fe (49). 
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Ilojiarafl b-b nefi sin6 = 6 n npHHHMaa bo BHHManie cooTHOuieHie (53), 

EOiyHHM'fc 

F = y «/'2 -+- 2 V 2/' 2/ -t- 

B-b BHAy MaJOH cKOpocTH ABnaieHia Bajia, v ecTb BcerAa oqeHB Majian 
BGJiHHHHa, a noTOMy b'b npeABiAymen ^opmyji'fe mbi Morjin-OBi bb cymHOCTH 
coBepmeHHO npeHefipeiB hjibhomb v®. T-feMB SoJi-fee mbi MOHtCMB saw-feHHTB v® 

BCJIHHHHOH v“. 

TorAa MBI SyACMB hmIitb 

F= y^/'^-i- 2v y y -+-v^y^ = y -i- (60) 

Bxa sawfena, KOHeEHO, ne snojiH'fe CTporaa, oco5eHHO bb TfexB xoiKaxB 
KpHBOH, TA'fe y 5JIH3KO KB HyJIIO, HO, BB BHAy MaJIOCTH V, BTO OfiCTOBTejIBCTBO 
He MOHteTB cymecTBeHHbiMB oSpasoMB oxpasHTBca Ha HamnxB OKonqaxejibHBiXB 
BBIBOAaXB H SaKXIOHeHiflXB. 

3 x 0 npeAHOJioJKeHie BBisBano hcoSxoahmocxbio, xhkb KaKB HHaqe 6 bijio-6bi 
xpyAHO HHxerpHpOBaTB AH^'oepeHu.lajiBHoe ypaBHeiiie (58). 

IIoACxaBJiflfl xenepB BBipasKeme AJia F h3b 4*opMyjiBi (60) bb ypaBHeiiie (5 9), 

SyACMB HM'feXB 


^3)2^ = ^ [f„ -I- a vaj -H- p \y'^ 2^,y'y -+■ v>‘2/^|]. 

IIoACxaBHMB xenepB iianAenHoe BBipaateaie bb <i>opiiyjy (58). 
TorAa 


y" 2zy' -i- y ■ 


i2 i2 

fo-^ocv-r^y- 


K 


K 


cc^y 




2'^ y'y-t-v^ y^\- 


■m^x‘ 


0. 


BBeAGM^B xeiiepB cji’feAyiomia oSoBHaneHia: 

1.2 
2e, 


H 


Po 




a ^ 


= -i 

-2veo 


1 

i2 

K 'To 




K ■ 


( 61 ) 
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Tor^^a npeABijUyniiee ypaBHenie npHiHexi. cji-fcAyiomiH OKOH’iaTejibHbiH: bhaij : 

y' -I- 2&1 y -I- (y nt- pj -i- ^ \y -i- SSq = 0 (62) 

TaKOBo o6o6m,eHHoe AH^^epeHEt,iaji.Hoe ypaBHeHie ABHHteHifl ropHson- 
TaJibHaro MaaxHHKa npii HaJin'^iH xpeHia nepa o saKonqeHHyio Synary. 

Ej npeACxaBjrfleTX> co6ok) oKOHaaxeJBHyio eejiHqHHy nocxoAHHOff saxyxauia. 
Ona cocxoHX'B HBTb AByxrb aacxet : hstj aacxH e, saBHcameH oxt npoanxi* saAcp- 
jKHBaioiii.HX'B CMt, H HB'B £<,, oSycJiaBJiHBaeMOH xpeHieMT* nepa. 

CoScTBeHHbiH nepioA'B MaflXHHKa 2^ = — ^yAeTt H’fecKOJibKO oxjiHHaTbca 
oxt nepioAa T= — npn iioahbxom'b nep'fe, ho, bx> bhaj MajioCTH v, pasHHua 

Tt 

coBepraeHHO necymecTBeiiHa, x'i^M'b Soji-fee, hxo Koe‘&<*>Hii,ieHTTb onpeA'feJiHexca 
npnMO Hat oiibixa. 

OAnaKO, AaBaa perHCxpnpHOMy Bajiy 6ojibmyK) BpamaxejibHyio cKopocxb 
(cpaBHHxeJbHO 6ojbtnoe v), moskho, A^BCxBHxejibHO, o6napyaKHXb paaeHHy bx. 
nepioAaxx* Ty h T. nponaBeAeHHbiH HaSjwACHifl noAXBepacAaioT'b cnpaBe^JiH- 

BOCTb BblBeAGHHOH ‘I>OpMyJIbI w/ = -I- 2vEo. 

HacxfeAyeMTj xenepb coOcxscHHoe ABHHxeme npaSopa. 

Ilojiaraa a:" = 0, ^yAOMt HM'fexb 

y' -I- 2£i y -t- (2/ po) ^ {y = 0 (63) 

CpaBHHBaa axo ypaBiieme ex. pae^fee npHBeAenHbiMx, ypaBHeiiiewix. (19), 
Mbi bitahm%, hxo, no cymecxBy oho oxJiHxaexcH ox-b nocji'feAHaro toabko 

BBeAeiiieMX. Ao6aBoxHaro rioiipaBOXHaro XAena, coAepaKauAaro MHOHtHxeAb 
3xoxTb HAeiix. yxHXbmaeTb aaBHCHMOCxb chabi xpeniH oxx. KBaApaxa CKopocxH V. 

npeACxaBHMTb cQ6f> xenepb, hxo mbi chhah KpHByM> co^cxeennaro ABHatenia 
npHdopa, npeACxaBAeHHyio Ha HepxeHt-fe 144, h naivi'fepMH H^fecKOAbKO MaKCH- 
MaAbiibixx. opAHHaxx. 2/n 2/a, 2/31 2/4 ® t. a. 

HacAtAyeMx. xoax. kphboh MeatAy xoHKaMH A m B, npHenwiaH a6cii.Hccy 
xoHKH A aa naxaAO cnexa BpeMenx.. 

MeacAy xonKawH A vl B, xaKx. Kanx. ^/'CO, xo p^, KaKX. mbi BHA^feAH 
paHbuie, AOAHtHO dbiTb oTpupaxeABHO. BoaAepJKHMCfl, oAHaKO, noim oxx. BBeAenia 
anaKa ( — ). 

)];H<i>«»epeHBiaAbnoe ypaBHenie (63), coAepHcain,ee hackx. ^{2/'-*-v2/}®, iie 
HHxerpnpyeTCH bx. KonexHOivix. bha'^; ho, bx. BHAy mhaocxh mbi MoateMX., cx. 
TOHHOCXBK) AO HAeHOBx. nopHAKa AexKO npOHHxerpHpoBaxb ero no MexoAy 
iioeA'feAOBaxeABHbixx. npHSAHaKenm. 
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3Tot Di'fejTH nojrojKHMi. cnaaajia ^ = 0 h y KaKi. «>yHKn,iio . 

OTi. npHHHMaa bo BHHMasie HanaJitHbiH ycjioBiH (npa j^==0, y — Vi 

H y —0). SarfMCL HaHjteMi; sHaaeHie «i>yHKpiH \y-*-vyY^ noAcxaBHB'B axy 

merbcmnyjo yaie <i>yHKpifo bi, ypaBneme (63), npoBHTerpHpyeMT, ero bhobb, 
Tor^a Mbi nojiyaHMij yJKe oKonnaTejiBHoe, HCKoaioe Bbipaatenie y. 

CorjracHO ypaBHCiriio (25) upCAMjiymaro naparpa^a, EHTerpaJiit ypaB- 
nema (63), npn ^ — 0, npeACTaBHTca bb cJi-fejiyioiii.eM'b bha'3&: 


(2/-t-p,) = (2/.-i-p„)e ‘‘'Lcos7,< 


^sinY,<], 


(64) 




Ti 


'VnY’ 


- 2 


(65) 


Hsi) ypaBHemfl (64) nojyBHBrL 

y' = {y^ -I- p,) * [— cos Ti ^ sin Yi ^ — y, sin y, <5 s, cos y ^ f\ 


HJIH 


y 




JI,ajite BM-feeMB 

y' ^^y==- (y^ -i- p(j) ^ ^ sin (y^-*- Po) e”®' | cos y^^ ^ sin y^ ^ - v 


r'o 


Jim 


y HHV2/ 


= (.Vx -+- Po) ‘ f -(i’* ' " sin Ti< ^ <=os Yi«} — vp„ . 


BoBBCAeMij xenepb axo BbipajEeaie bb KeaApaxB. 

^ 2v '-Ji^sin Yi« . COSY, ‘}- 2v?o (2/x-^P„) ‘ {"-a^ sin y,<-^-v cos y,4 -^v“ p/. 

3x0 Bbipameiiie nepcHAeTB bb npaByio aacxb ypaBHenia (63) co siia- 

KOMB (— ). 

CooxBiDXCxBeHiio axoMy xiojtobkhmb 

^(0 = — iy 

Tor^a MBT MoaieMB npeACxasixb 4>(^) ^^ynKpieii cJi-fcAymmaro BHAa: 

<p(i) = (2/^-i-po)2e~^®i‘[^sin2yji5-i-5smyi^.cosyii5 — v'^] 

(2/i -+- Pc') * \P Yi ^ -+- D cos Yi po^ , 


( 66 ) 
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I’A'fe Koe<E‘^Hn.ieHTbi A, S, C vl D hm'^iott. cjitiiylomee SHaneHie : 


(V£X 


Ti 




(67) 


2v^Po' 


OcHOBHoe-JKe AH^< 3 &epeHn.iajii>Hoe ypaBneiiie (63) npHMeT-b cxfeAyioni.iH 


BHATb: 


-I- 2 £i y -+- n-^ (2/ -I- po) = ^ (0 


( 68 ) 


3to ypasHeme mei MOKeMt yate npoHHTerpnpoBaTb s'!. KOHe'iHOM'b bha' 6* 
IlepeM'feHeaa, BXOAfln3.afl bb bto ypasHeme, ecTb 2 / po* 
ypaBHCHie (68), no CBoen 4 >opM'fe, BnoJiafe noxoate na ypasHeeie (64) 
§ 3 rjiaBbi V. 06miH HUTerpaxi. ero AaeTca «>opMyjiOH (68) Tot-3Ke rjiaBbi. 
npHM-feHflH 3Ty o6myH) <E»opMyjiy kb Hamewiy cjynaio, 6yAeMB hm^tb 

( 2 /-.- p J * [1\ cos U-T^ sin -h e" "" * [- cos sin t , cP (0 dt 

-f- sin Yi^ J cosYi^ . <P(i{) df^ (69) 

H Fa cyxb pfiii nocTOflHHbifl HHTerpupoBama. 

Tcncpb HaAO nafiTH BbipaatcHia HeoiipeA'feAOHHBixB HHTGrpa- 

JOBB, BXOAfliUHXB BB ypaBHGHie (69). 

BBCAeMB a-kh yAoScTsa cji-feAy^mifl o6o3HaqeHifl: 




(70) 

.( 71 ) 


FA'fe caMO a ecTb BeJinaiiHa oTpanaTejibHaa. 
ToFAa 

dt == ~ dll 

Tl 


£.j^ t 


aio. 


89 
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<i>yHKii;ia npaMeTi, Tor^a CJi-feAyK)in.iH bhai.: 

= (u) — ( 2/1 -I- PqY sin^ w 5 sin m cos w — v®] 


-I- ( 2/1 -+- pj e"** [Csin -4- D cos m] — po® (7 2) 

BoeaeMi. em,e cJit;i;yiom.ia abb o^osnaqeHia: 

S^ — j e~°‘^ sin u/'^{ii)du (73) 

H 

/Sg — j'<3"“^‘*^cos««.^(w)(^« (74) 


ToFAa ypaBHeme (69) npeACxaBHTca cji'feAyiomnM'i. oSpasoMi.: 


iy -I- p<j) = [Fj cos u - 1 - Fg sin ii] -+- [ — cos u,S^~^&inu . 8^. ...{7 5) 


IIoACTaBHB'B B-B BBipaHiOHia AJiH H SHaaonie <&yHKniH ^ {u) hsb ‘Bop- 
Myjibi (72), Mbi SyAOMB nwi'feTb pa At neonpoA'feJieHHbiXTb BHxerpajiOB’b, ajih 
KOTO pbixt Mbi H BBOAOMB cxfeAviomia oSosHaneHia*. 


II 

1 e““ sin® u cos %h du 

II 

[ e““ cos® u sin %^du 

II 

j* (s““ sin® du 

p — 

X Q ^ 

j* e"** sin u du 

II 

j* ^—au g- ^ 


,(76) 




= j* sin ii COS u du 
^2 = 1 sin^ u du 
(5g== J cos^ udu 
= j cos u du 
f e~'^*‘coswc?M 


( 77 ) 
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Tor^a h 8^ npeACTaeaTca cJifeAytomnM'i, oSpasowi.: 

Sj = (y, -+- P„)» {AP, - 4 - BP. — Pol HH (y. -t- Po) IC'So B«,i — V® Po^ P, 

gj = («/. -I- Pof j AP^ -i- BPo — v'* ^ol (2^1 Po) Q„- 


BeeAfl eme o^ho ofiosHa'^enie 

Yj = ;^ [ — cosu . -*- sin u . Sal, (78) 

dyacMT* HM'feTB, corjiacHO ypaBHeniio (75), 

2/_i-p^ = e"“ [r^ cos u -I- Fa sin m] -i- yj, (79) 


r^'fe v) BbipaaiaeTca cJi'fejaiyioiii.eii ^yEKniefl: 


Yj == X e«** -I- p^)2 j A (Pj sin m — Pg cos «*)-+- P (Pg sin u — Pj cos m) 

- 1 - (Po cos M — <3o ^)1 

-f- (y^ -f- Po) j <7 (^1 sin u — cos u) -i- D {Q^ sin u cos u) j 

-i-v’^po® jP^cos«« — ^^sinw)] 

BbWHCJiHivnb Tcnepb aimneHia <i>yHKnift 

(Pj sin u — Pg cos u)y (jP^ ^ ^ i 

H T. A*) BXOAflinnxTb Bi> npe.iBiAyDa.ee ypaBiienie (80). 

HeonpeA'feJicHHBie HHTerpaiBi, onpeA'feJiBeMBie cooTHomeHiaMH (76) n 
(77), HaflAyTca JierKO corjaciio HSB'fecTHBiM'B npieMaMt HHTcrpaABnaro ncnn- 

cjieHia. 

HXTb MOaKHO SaHMCTBOBaTB H HS'B Ta^XHIlB BHTerpaXOBTb, Hanp,, HSTb Ta6- 

xnn-B Liska c<Sammlung von Formeln der reinen und angewandten Mathe- 
inatik». 

TaKHM-B odpasoMTb, MBI dyAeMT* HMkTB: 
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p = fS sin®M-+-l 2 cos««-i-sin^ wcoswi a~+-{ — 2 sinw 

1 (1 -+- a^) (9 HH a2) L 1 ' 

-f- 3 sin® wj a® -+- sin® u cos u . a®] 


p ^ r — 3 cos® u -^\2 sin u -f- sin u cos® wl a -\- { 2 cos u 

■' a (1-1- a2) (9 -I- «2) L i ' ‘ 

— 3 cos® %i } a® -I-- sin u cos® u . a®] 

} ....(81) 

p _ ^ ^r| — 3sm®««cosw — 6 cos«^j-i-{sm®^f-i-6 sinwja i 

■^3 (1 -*-a2)(9_»-a2) L< > I > I 

— 3 sin® u cos u.a^-t- sin® u . a®J I 


pUl* . 1 

p^ = — sf — cosz«-i-sm«f.«j 

0 1 Hh- fl 2 L J 


= TW [— cos « — sin « . a] 


E 


— ^ — -l-sinMCOSw 
== ^ -1- ^ sin w cos 

^aa . 

Qq = M-I-COS u . a] 

— au 

Q, = Tw “-cos “ • «] 


(82) 


Brb cnpaneASHBOCTH 3x0x1. nsopiayji. jexKO yCtanTbea HenocpeAcxneH- 

iiMMi. OT«><E'epeHii.HpoBaHieM'i>. 

Ha ocHOBaniH arax-n cooTHomeHin, mobkho npcACTasHTb nepByio hckomjio 
<i>yHKpiK) P^sin^t — PgCOStt cJitAyiomHM'b oepaaoMt: 


sin « — P3 cos « = ~ X W’ 

rA-fe 

X (^) = Xo 00 Xi W ^ Xa (w) (84) 


7o(®*)0Xi(^) ® XaC^) onpCA'feJiflTcn HenocpeACTBCHHO hs-b BbipaHcemn Pj h Pg. 
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HJIH 


mjib: 




(u) = 3 sin^ u-t- 3 sin® u cos® u-t- 6 cos® u 
= 3 sin^ u-i- 3 sin ® u — 3 sin^ u-t- 6 cos® u 
= 3(1 — cos® w) -f- 6 cos® u 


y ^ (u) = 3(1-1- COS® U) 


(85) 


(u) = 2 sin u COS u -+- sin® ii cos — sin® u cos u — 6 sin u cos u 


Xi(^) 


4 sin w cos M (86) 




2 sin® M 3 sin'’^ u -t- 3 sin® u cos® u 
2 sin® u-tr-3 sin^ u-t- 3 sin® u — 3 sin* u 

(u) ~ sin® u (87) 


Koe‘i'*HH,ieHT’i>-3Ke npH ci® pasemb ayjito. 
Tohho TaKJKe HafiAeMi> 



Pg sin u — 

-P. C08« = (1 ^ 

(88) 






Q.(u) = 

- cOq (u) -I- coj (w) . a - 1 - cog (w) . a® 

(89) 

H 





tOo(w) = — 3sinwcos®M — 3 sin®wcost«= — 3 sin cos w (cos® w -i- sin® m) 
HJin 

ajo(w)= — 3 sin w cos M . .(90) 

coj (u) = 2 sin® u -t- sin® u cos® u — 2 cos® u — sin® u cos® u 

HJIH 

(Oj (u) = 2 (sin® u — cos® u) (91) 

Wg («) = 2 sin u cos u — 3 sin u cos® u -t~ 2 sin u cos u — 3 sin® u cos u 
= 4 sin u cos u — 3 sin u cos u (cos® u -+- sin® u) 


HJIH 


oog (u) — sin u cos u 


(92) 
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^aji-fee HM’feeM'B 


Pfy cos u — Qq sin u 


TA'fe 


HJIH 


MU 




[ — COS® u-*-a sin u cos u — sin® u — a sin u cos m] 


p€L\A 


1 HH 


sin u — cos m = cp («<), 


1 


(s^(u) = ~ sin* u ^ u cos “W-i- sin u cos® u 

1 X 

= - 5 - sin u (sin® u - 1 - cos® w) 5 - u cos u 


9 (u) = [sin u — u cos u\ 


(93) 

(94) 


(95) 


TA'h 


MJin 


H 


cos u 


^gSin^t — ^lCOS'M==4^(^^), (96) 

t[» (u) = ^u sin u -I- -|- sin® u cos u — sin® u cos u 

(«<) = -i. sin 2 ^, (97) 


Q sin u 


e 


-au 


1 -F- 


[ — cos® u — a sin u cos u — sin® u-h- a sin u cos u\ 


-au 


l-i-o 2 


(98) 


IIoACTaBJifla BC^ HaBftOHHbia BbipanteHia bt. <&opMyjiy (80), Sy^eivi'i) HM-feTb 

‘'O ^ (1 o;2) (9 a2) i X ^ ^ (*^) (^ I 

-+- («/, Po) { Ocp ( 2 ^) -+- P (2f)} — Po^] (99) 

OnpeA'^&JiHBmH, TaKHM^ oSpaaoMi., BBipajKonie y] h no;i.CTaBHB'i> ero Bt 
<>opMyjiy (79), Monmo npncTynHTb xenepi. yme kts onpoA'fejieHiio nocToan- 

HBixTb Fi H r^. 

HaaajibHbia yciOBia ABHHcema TaKOBbi: 

Ilpn ^ == 0 HJIH 22 == 0, 

2 / = 2/1 



M 
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^==y,^ = 0. 
dt * 1 du 


Ho, TaKTb KaKTb 


% 

dt 


e““ [ar^ cos M -+- aV^ sin u — sin u -t- cos «] -+- y^ • 


rZv] 

du 


HIM 


% 


y^ e““ [(ar^ -I- Tg) cos at -h- (ar^ — r^) sin -i- y^ - , . . . . ( 1 00 ) 


TO, AJifl onpeAtjienifl nocTOflHHbixi, 1\ n r„ mm, na ocHOBanin ypaBnenin (79) 
H (100), GyAOMX HM-feTfc CJitAyJomiH ABa cooTiiomemfl ; 


n 


0 = aV. 


Ha-i. ypaBHenifl (99) mbi HMteMB 


ri-^(^)M=o 

(101) 

r.-(^U 

(102) 

w 

u = 0 \du)^^~Q'' 



dfi 

du Yi® 

-*-{y 


(l-+-a2)(9+.aS) 


r (w))— 2a(9-»-a^)v^| 


[(2/i-^Po)' 

^ p^) e““ \C (acp (m) -+- 9' (w)) D (^*) (^)) l] 


(103) 


HoJioHmMX Teiiept nn <i>opMyJiaxij (99) n (103) u 0. 

Ho AJiH aToro HafiAOMt cnanaJia EwpajKOHin a-hb 

yj(w), a'(W')j 9 (w)b4^'(^)* 

Ha ocHOsaHiH BbipaJKenift (85), (86) h (87) mbi 6yAewh mufeb: 

• yj (u) = — 6 sin u cos zi 

yl (u) = — 4 (cos^ u — sin=* u) » 
yj (u) = 2 sin « cos u. 

Cjt'feAOBaTCJH.HO, corJiaCHO «j>opMyjit (84), 
y'(u) = — 6 sin uc.o^u — 4 (cos^ u — sin‘^ u)a-^2^mu cos u .a- 

y;(o)==— 4a. 
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To’iho TaKase naHAem-b, (cm. «>opMyjibi ( 90 ), (91), (92) h ( 89 )), 
o' (u) — — 3 (cos® u — sin® ti) -+- 8 sin u cos u.a-*- (cos® u — sin® u) 

H 

a'(o) = — 3-f-a®. 

)l,aJi'fee, Ha ocHosaHin ^opMyjit ( 95 ) h ( 97 ), mw HM^feeMTb 

<^'(u) — -~[cosu — cos w -I- sin sin 

n 

?'(o) = 0, 


a TEKHce 


n 


(zi) == -^[u cos u -+- sin «4] 

<y(o)==0. 


C'b ApyroH CTopoHLi, Ha ocHOsaHiH T’fex'L-ace cooTHomeHin, 


X (‘^) = ® 

O (o) = — 2a 

cp (o) == 0 

+ (0) = 0. 


IIoJiOHtHBmH Tcnepb n't ypaBHeHiax’b (99) h (103) u — 0 h noACTasHBi. 
BC-fe HaHAeHHBIfl BHaHCHia ftJlfl ^yHKniH X, O H up., OyAOM-B 

(■'0)m=o“^ [^(2^1“*" Po)^ (i_j_a 2 ) ( 9 _i-a 2 ) 2a^— (9-«-a®) v®| v® po^J*"*(104) 

H 

HJIH 

(dw)„_o Po)* * (i-i-a 2 ) ( 9 H-tt 2 ) ' { 3 (1 a®) B~ 2a (9 -+-a®) v® [ ... .(1 0 5) 
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BBCAeMTb Tenept, coKpamemfl nnctMa, oSosna^eHifl: 


Tor^a 


(?/l ~*~ 

^ {I-*- a 2 ) (9 _j- a 2 ) 

==6A--2aB — (9-t- a^) 

B, = 8aA — 3(l-t-a^)B — 2a(9-t- a^) 


m 2 ^ — m 2 n 2 

■'l 1 -K- a 2 Po • 


{a-A, 


'f, = o — '^1 


(106) 


du/u-.o 1 


IIOACTaBJifla 3 TH BCJiHHMHbi BT* «>opMyj[bi (101) H (102), noiy^HM-b 


Fj = (2/1 po) (F-^i ' 


(107) 


■' — / = — a ( 2 / -I- Po) -I- (a-a ctBt) (108) 

1 \dufti—o ^ ‘ ‘1 


IIOCTOflHHblfl Fj H Fg, TaKHM'b 06 pa 30 MTb, naBACHbl. 


BepeeMCH xenepb k-b <&opMyji'fe (7 9) 

y - t - p ^ = [1\ cos u -*- T ^ sin «] -*- v] 


(79) 


dy dy 

H HaHAOM'B cJi^feayiomyK) MaKCHMaJibHyio opAnnaxy 2 / 3 , KorAa ^ Ti 
Hs-b ypaBHenifl (79) cji'feAyexx. 

^ = e““ [aF, cos w aV ^ sin u — F^ sin m -1- Fg cos w] ^ 

rf» 

. . -1 dt ] 

= e““ [(«r, - 1 - Fa) cos u -+- (aFa — FJ Sin w] -+- 


Hstj <&opMyjibi->Ke (108) mbi HM'feeMX. 


Of F^ — ♦— F 2 


\ duj ,, 
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dy 


Cj['fe;i;oBaTejibHO, nojtosKHBnia ^=0, nojiyHBiMTb 


sin u 


aFi 




Ho, TaK-b KaK-b, corjiacHo <&opMyjit (99), v] nponopnioiiajiLHO to mbi 
MoateMb 3TO ypaBHenie npeACTaBHTb bb cj[i5Ayioiii.eMb BHA'fe: 

sinw — (109) 

Bhai* 3toh «3&yHKnin F(u) eaMb HtTb HaAoSnocTH Ojihikc onpeA^JiaTb. 

npaSjiHaKeHHbm (npn H = 0), HCKOWbifi KopoHb aroro ypaBaenia SyACTb 


Uq = TC. 

BoJi'fee-aKe TO^iibit Kopenb mm mojeomb iipeACTaenTb TaKb: 

nQ = Tz -b- 8 . ^ , 

rA'fe S ecTb H-feKOTopan nocxoaHHan eejiHTHHa. 

noACTaBEBT. 3Ty BeiHHHHy BB oopMyjiy (109), MM MorjiH-6bi onpeA'fe-aHTb 
SHaqeme 8, ho sto, KaKB mm cefigacB yBHAHMB, bobco ne Tpe^yexca. 

HoACxaBJiHfl axy BejiHHHHy ajih bb «>opMyjiy (79), Mbi SyAOMB anfeb, 

CB XOHHOCTblO AO BBJIHHHHB HOpHAKa 

(2/, — p„) = [r^ cos (tc -i- SS) r, sin (tt 85)] -4- 

= e“" (1 aS5) [— Tj — 85] 

= e-- [_ r. — 85 (r, -H- ar,)] . 

Ho, corjiacHO «>opMyji’t (108), Fg-i-ari npoiiopAioHaJibHO a iioxoMy, 

CB TOHHOCXbK) AO T^XB-HCe BeJlHHHHB nOpHAKH E®, 

( 2 / 2 -+-po) = — (110) 

OcxaexcH xenepb xoabko BbiaHCJiHTb (vi)^^,^. 

Ha ocHOBaHiH pan-fee npHBeAeHHbixB cooxHomeHit, mbi CyACMB HM'fexb 


Xo('^)=6 
7a(^) = 0 

Xa = 9 ; 
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cji'feaoBaTejibHO, 


ci-fcAOBaTejibHO, 


y (Tt) = 6 . 

co^,(tc)= 0 
coj (tc) = — 2 
Ws('rt) = 0; 

Q (7t) = — 2a. 

(|( (jz) = 0. 


IIOACTaBJIfla 3 TH BGJIHHHHbl Bl> <&OpMyJiy (99), MSI nOJiyqHM'b 


h [(2/i Po)' 


(1 -i- a^) (9 


2aJB 







HJiH, corjacHO o 6 o 3 Ha^eniaivn> (106), 





noACTaBHMTb xenepb axy BeJHXHHy ajih h Bbipaaceme AJia 

«>opMyjibi (107) Bt 4>opMyjiy (110). 

Tor^a 


(2/2"*"Po) — ”■ [^(2/i‘*"Po) ■“ ^ ^ 






HJH 

(2/2-*'Po)=“”^2/i-*-po) 


j-i- 'tzO (2/i-»-po)-*-<^A“^i^ 



1) 


BIj 3T0H ^OpMyJI'fe Po H ^ BXOAaTl> KaKT> ABt MaJIBia BBJIHaHHbl. 

3HaKi> ( — ) nepeA-B nepBbiMT> ^Jlmowh b-b iipaBot aacTH iipeABiAymaro 
paBeacTBa noKasbiBaerB, axo opABnaxa oxp^^aTeJIbHa, xaKi. KaKt xoxKa B 
(cm. aepxeJK-B 144) lejKBXB imate och BpeMCHi.. 



— 620 


ycjiOBHMCfl Tenept, KaKTb n panbrae, CHHTaTb BC'fe HBM'fepeHHbia opAHsaTbi 
nojiomHTeJrbHbiMH. Tor^a bij ypaBHeHiH (111) eaAO noACTasHTb, BM-fecxo , —y^ . 

Cnb ;i,pyroH cxopOHLi, Mbi 3HaeMX», *ito MCJK^^y TOTOaMH-^H Skphbo^ 
xaKXi KaKTb ^ <C 0. 

CoOTB'fexCTBeHHO BTOMy nOJIOaKHMX> 

P = PoJ 


noHHMaa Bcer^a noAx. p nojioacHTejbHyK) BejiH^Hny. 

Tor^a ypaBHCHie (111) npeACxaBHxca bxj cji-fcAyiomeMt BHA'feo 

P = (2/i~ p) ^ e*®*-*- -TzC (2/j— p)-i-a-^j— ....(1 1 2) 

Bx> axoH o6iri,eH <E‘OpMyji'fe npeneSpeaKeMx xenepb HiteHaMH nopaAKa p^ h p^. 
TorAa, npHHHMaa bo BHHManie, axo, corjacHO xpexLeH h3x. <E>opMyjnb (67), 
G nponopii;ioHaJibHO p^, a nponoppioHaAbHO p/ (cm. aexBepxyio H3Tb <E>op- 
MyAX> (106)), Mbi 6yAeMX> HM-ixt 

(2/. -i- P) = fei — p) ^ «“"] 

HJH, noACTaBAflfl ctoAa SHaaesie or h3x> nepsoH H3 t> «>opMyjnb (106) h ox6pacbiBaH 
ajeHM nopHAKa p^, 

(y. P) = (3/. - P) • A - «“”]• 

BBeACMXj xenepb xaKoe oSosHaaeme 

^ = (113) 

TorAa Mbi ^yAOMTb HM'fexb 

{y^ -K- p) = (2/i — p) ] (114) 


3A'(6cb ® P BejiHanebi nOAoofcumeMuusi. 

BbiacHHM'b ceS-fe xenepb, nxo npeACxaBJiaexTb coSoio BejELaHaa 6°“^. 
/(jia axoro noAOxasEMt cioAa snaaeme a nax. «»opMyAbi (71). 
TorAa 



,a7z 
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CpaBHHBaa bto BbipasKenie cte> <E>opMyj[OH (12) npeAmecTeyioinaro napa- 
rpa«s>a, mbi bhahm-b, qxo 




npeACTaBJiaeTT, co5ok) ucmuHuuii Koe^&^aaieHT'B BaxyxaHia npraSopa, KoxopBin 
nojiy^HJicfl-GBi, bcjih-Gbi ocHOBHoe AH‘i’<E>epeeii,iajibHoe ypaBUCHie ABHHteHia cbhc- 
Morpa^a coxpaHHJio-6bi cboio KanoHHqecKyio «j>opMy, T.-e. ecj[H-5Bi p n ^ Sbijih 
paBHbi HyjiK). Bxy BeJiaqrany mbi oSosHaqnin’B qepes'B v. 

HTaK-B, 

e'‘’' = i (115) 


IIo cj’^mecTBy A'fcJiaj v AOJiatHo Obitb sejiHqHHOH nocToaiiHot. 

ripH TpeHiH-Hte nepa o saKonaenHyio 6yMary, A'^HCTsaTejibHoe oxHomeHie 

adcojiiomHhixz BejinqaH'B jifiyx'h CMeaxHbix'B opABnaxTb Sy^exx oxjiHqaTBca H'fe- 
CKOJTBKO OTX. V. 

riOJIOHtHM'B BOOOuJie 


V 


Vk 


* 2 //£-i-i’ 


(116) 


FA'fe npH xpeHin, ecxB yjKC eeJiHqmia nepeMfeiiHaa. 
CorjracHO oSoBimqeHiio (116), 


HJIH 


Ui 

Vz 


V, 




Vl 


Vx 


(117) 


PasA'feJiHMX. xeiiepb ypaBHCHie (114) na (^/g-^-p) h noACxaBHM'B b-b nero 
aHaqenie e®’' H3X> <E»opMyjibi (1 15). 

ToPAa MBI nojiyqHMB 


Vx 

yx 1 

TW _ Vt? 

F-Ih 


y% 

i-i-P- ^ 

y% 



^ vj 


p oqeHb MaJiaa BeJtHXHHa; a noxOMy, MCKJiioqaa cjiyaan BecbMa MajiBiXB opAH- 
HaxB (npHMtpso, 2/* 4 =“/^) h npeHeSperaa HJieHaMii iiopsAKa p^ h p^, 6y~ 

AeM'b HM-feXh 
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IIoACTaBJifla eio;i;a sna’ieme Bst ^opwyjibi (1 17), noiy’iHM'i. 

= -I- 1) pj V 

BseAeMTb Tenepb na bpgmh TaKia o6o3HaaeHifl: 

H 

q — 

Tor;[i;a npeji,biayiii,ee ypaBHeaie HannineTCfl btj cxt^tyiomeMi) BHA'ife ' 

- — (p — q)v -i-q=0 (119) 

HTaK%, HCTHHiiaa BeJinaHHa Koe<*><i»HaieHTa saTyxanifl v Sjn.Q'i'b Kopneai'i. 
aToro KBaApaTHaro ypaBHenia, 

Cn^AOBaTeJibHO, 

P—^ ■» /(P — 2)^ — 43 

y _ y ^ 

BXFT, npHHHMaH BO BHHMaHie, HTO caiMO 2 ecTB MaJiaa BejiaHnaa nopaAKa s;, 

1 

® = T [(i’ — «) { 1 — CF^} ’ ] ’ 

HJin eme 

■” = \ [(p— a) =t (i* — 2){i — p)]‘ 

Bb btoh 4>opMyjr’fe naAO, oaeBFjiiHO, bshtb snaKB noroMy hto v ne o6pa- 

maeTCfl B-B IiyjIB BlVltCT'fe c-B q. 

HxaBB, 

® = a)[2— p]=?'— a— f =i> — ^a. 

noAcraBHB'B CEO^a seaxenifl p n q naa BBipasKeHiia (1 1 8) h npeneSperaH 
nxeBOMB nopflAKa Hpj 6yjiewh hm'^tb 


U 


( 118 ) 


1 
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HJIH, OKOHHaTeJIbHO, 

v-+-~v^(v^-^ l)p 1)^1 — V^ ( 120 ) 


<S>opMyjia ( 120 ), oqeBHAHO, othocmtch k'b yiw^ou nap-fe cMeatHbix’B opAH- 
HaTt, noTOMy hto mbi coBepineHso yciOBHo CHHTajra nepByio opAnnaTy noxo- 
HtHTeiBHoi, a BTopyK) OTpHaaTejiBHot. 

HTaKT., BT. oSmeMt cjiyiaife, o5o3HaBaH ^epesTj JiK)6yK) opAHnaTy, h 
paSCMaTpHBaa BB BHAy TOrO, HTO 3t Iie SaBHCHX'B, HH OTB BeJHBHHTj opAH- 

HaTB, HH OT'B Vj^, KaKTb HOByio nepeMfenyK) 'C, 

= ( 121 ) 


H npHHHMaa eme bo BHHinaHie cooTHOineHie ( 1 1 6 ), OyAOMt OKOnnaTejiBHO hm'Itb 


rAl> 


II 


V,, — — I 

Vk-i-l I 


( 122 ) 


( 123 ) 


<l>opMyjia ( 122 ) h cjiyncHTTb ocHOBaHieM'B }j,jn onpeA'feJiBHia HCTHHHaro 
Koe<E»<Mii,ieHTa saxyxaHifl npaCopa v h AByxB Koe^MnieHTOBTb Tpenia p h 
KOT opbie npeACTaBJUHOTB co 6 ok) abIj MajiBia bojihhhhbi. 

npH yMeiiBineHiH 2 //ci Koe<E»<&Hn.ieHTTb yMenBuiaeTca, a B 03 pacTae'n>, 
a, TaK-B KaKT> ohbit-b noKasBiBaeTt, hto p h i o 6 a iioxojKHTejitHbi, h, KpoM^fe 
Toro, KaKTb MBI ccHHac-B yBHAHMi,, 2 t< 0 , TO, CT> yMeiiBineuieM'B aMnjiHTyABi^/*, 
T.-e. OTHOraeme a 6 COAIOTHB]XT> BOJIHHHH'B AnyX-B CIWeHtHBlXB MaKCHMaJBHBIXB 
aMnjHTyAB, iiocxeneeHo BospacTaoTB, hto h noATBepHtAaoTCH nenocpeACTBeii- 

HBIMH Ha6jIK)AeHiHMH. 

Ecah ^ 6biao-6bi paBiio iiyAio, to mbi hm^ah-Sbi 

v-+-b^p = v,^ ( 124 ) 

Bia «»opMyAa BBiTOKaeTB HenocpeACTBenno b3t> npHSxHaseHHofii «»op- 
MyiBi ( 32 ) npoABiAyniaro §, no KOTopot, a<®b ho CAHniKOMB MaxtixB sea- 
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qeHifi 


V 


yk — 9 


Vk 


Vk 


yk-+-x~*~9 ■ Vk-i-x 1 


Vk-t-X 


mn 


^ (yj y4-<-i)j 




OcTaeTca Tenept tojibko onpex'feJiHTfc sea'ieHie Koe^«>HaieHTa 2t. 
O^paTHMCfl ^^Jia 3Toro <&opMyj['fe (113), noiCTaBHB'B bi. nee Bbipa- 
atenie A-^ hsb BTopon HaB <&opMyji'B (106) h saMfeHaBB SHaaeme a coOTsliT- 
CTBywineH BejinaHHOH hbb ^opmyjiBi (71) (a= — 

Tor^a 


9t 




£3^^) (9 Yi^ ^1^) 


[6^ 2 i i (9 6.^) v»] . 


IIoACTaBHMB Tenepb ciOAa SHaaeHia A-a B h3b oopMyjiB (67). 
Tor^a Mbi noJiyaHMB 


9t = 


Yi= 


r.^ 6 - 2 • 2v 

1 1_ YjS 


vEj — n-^ 1 


(Yi2-Hei2)C9Yx2^Ei2)L '' Ti 2 -Ti Yi 

= — - (Yi2H-ei2) (9Yi2H-ei2) (v£J_-^^/)■^-9v2Y,2_^v2£/] 

= — (Y^2H-6i2)[9Y3.2-^.e^2) [6 v"* £ 1 " - 1 2 V£i -H 6^^^ - 6 4:V^ £^2 __ 

-f- 9v^ -+- V® Ej®] 

[6nj — 1 6 £j v -+- (3 y^® -i- 1 1 e^^) v®] ^ 


(Yi® 6i®) C^Yi® ®i®) 


IIpHHHMafl Tenepb bo BHHMaflie, tto, corjiacHO <E'opMya'fe (65), 


Ti — 


'1 > 


H BBo;;fl, corjuacHo cooTHomeniaMB (9) h (10), oSoSHaaenie 


ni ^ ni2 5 


( 125 ) 
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H 


y 1 — 

Ti = 


(126) 

(127) 


Koe4>«»Hn^eHT'i> xaipaKTepnayext co 6 oeo cxeneHL saTyxamfl npnSopa. 
IIoACTaBHBi. TenepB bth BHaHema ajh h wh npe^LiAymee Bbipaateme 
AJifl 9tj nojyaHMt OKOHqaTejibHO 


® [6nj‘ - 1 y 1 — ^ (1 1 — 8f^x*) vT 

HJIH 

at = - fu^^) [ 6-16 1 " 1 ^^ •^-+-( 11 — 85 -.“) 

TaKOBO o 6 Da.ee BBipaaceHie AJra.St, rA'fe, corjiaceo <&opMyJi'fe ( 53 ), v = ^. 
— ecTi. Bceria MaJiaa sejiHqHHa, TaKTE> KaKt AJinna oanot ccKyHABi X na 
peracTpHpHOM'B saji'fc BcerAa obchb Majia. 

91 BBiaeTCfl MHOHCHxeJieM'B y MaaoH BCJiHqHHBi ^ (cm. <E>opMyjiy (121)), a 

nOTOMy MBI MOateMTb, CB BnOJIIlife J^OCTaTOqHbIM'B npH 6 jIH[ 3 KeilieM'B, nOJIOJKHTB 



6 

1 -I- 


(129) 


KaK-B BHAHO 21 ecTB BeJiHqHHa OTpH^aTeJII>Ha^^. 

Ecjih MaHTHHKB coBepuieHHO XEmeH-B saTyxaHifl, to 



Jlia rpaHHi];M-ate anepioAHqiiocTH (p-j® = 0) 

9t = — 6. 


TaKOBBi npeA'&Jii>i wh Koe«i>‘i>Hn.ieHTa 2 t. 

nocMOTpHMi, Tenepb, KaK-B HaAO nojiBSOBaTBCH ypaBHeHieM-B (122). 
ycxaHOBHBTb MaHTHHK-B Ha BecBJia cJia6oe saTyxaHie, pasABaiiyBB MarnHXbi 
H coeAHHaB-B noAiocbi KaatAaro h3b naxTb MeatAy co6ok) iiiacTHiiKot, 

CHHMaEOXB KpHByK) co6cTBeHHaro ABH^enia iipH6opa, h HSM’fepatoxx* sax'feM'B D;t- 
jibii pha'b MaKCHMajibiiBix'B opAtmaxT. 2/i» X/g - • • 'Vi' 

40 
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IIpH 3T0MT> cKopocTb BpameHifl SapaSaHa ^ojiatHa Sbitb xaKaa-Hte, KaKt 
H npH caMEixTj ceECMHaecKHXT> HafilioAeHiflXB. 

Tofm MLi nojiyqHMT. cji^Aytomyio rpynny ypaBHeHifi: 


■y -I- p H- Cj (^ = Vj 


(130) 


BepeM-b cpeftHee apneMeTHaecKoe araxi* ypaBHeHin h, cooTB'fexcTBeHHO 
axoMy, nojtaraa 


m 


i 


6y}i,e>wh HMixb 


*^2 HH • • • *- 4 - - 2 ),* 

— I } 


y -I- 6™ p -+- c t = v 


m ' 


(131) 


BbiaHxaa axo ypaBneme nax. KaaiAaro h 3 x> ypaBHeeifi (130), nojiyinM^: 


(Pi — K) p (Ci — C,„) K = (V, — Vj 

(p2 — K) P (^2 — O ^ = (^2 — O 


ih — K) P = (^t — ^m) 


(132) 


Bb axH ypaBHeHia BXOAaxb yace toibko ab' 6 HensB’fecxHbiH p h C 

Pimaa axy cncxeMy ypaBneHifi no cnoco6y HanMenbniHX'b KsaApaxoBb, 
HanAeMb Bi&poflxs'ifimia snaaema A-ia p n t. 

OnpeA'feJiHB'b p H H noACiaBiaa nxb bx. ypaBnenie (131), aaiAeivix, h 
cooxB'fexcxBjionxyK) BeiHanny v. 

onpeA'feieniH HeBSB’fecxflOH oSpamaeMCfl kx> ^opmyjrfe (121): 



( 133 ) 
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OnEiTt noKasEiBaeTT), hto C, Bt orpoMHOM-i. SoJBraHHCTB'fe cjiynaeBT., ot- 
pHnaTeJiBHO, a, TaKt KaK-L corjiacso <E>opMyjit (129), caMO OTpHii;aTeji»HO, 

TO ^ 6yi!i,eT'L BejraqHHOH noioaenTejifcHOH. 

Bt BbipaJKeme Koe3>4'Hii,ieHTa 91 bxoaht'l BeJiHTHHa p-j^. Ee JierKO HafixH 
no EBBtcTHoft yace BejrannH'fe v. 

CorjiacHO cooTHoraemio (12), 

t? = e ; 

CJI-fcAOBaTeJIBHO, 




Tl^ 


7c2Hh(log V)2 


( . ^ Y 

\tz Lgloe/ 


A.2 


0,53720 A2’ 


(134) 


A = Lgj(jt; npeACTaBjraexTb co6oio oSBiKEOBenHBin lorapHOMBnecKit ^OKpe- 
MeHTT.. 

/(jifl BbiEHCjenia mohcho BOcnojibsoBaTBca Ta6jiHn,efi IX CSopnHKa cefic- 
MOMexpnaecKHx^ Ta6jiHn,T>, XAt nenocpeACxBeHHO Aanbi BejrnanHBi 

LgVl-i- 0,53720 A2. 

Kor^a p H E y>Ke onpeA'feJieebi, ycxanaBJiHBaioTTb xo Baxysame, Koxopoe 
acejiaxejFBHO ajh ceficMnaecKHxX) iiaSjiiojieHiH (nanp., v = 4 hjih 5), n cnoBa 
CHHMaioTX. KpHByto coCcTBCHHaro ABHJKeHia ceHCMorpa<&a. 

TenepB ancjio usM'fepeHHBix'B waKCHMajiBHBix'B opAnnaxT) fiyfl.ex'B yate saa- 
EHxejiBHO MenBrae. 

no npn^JiHHceHHofi, hoboS BejinaHirfe v, onpeAfeaatoxTb npndjmateHHoe saa- 
aeirie h 2t, a, cJi-fe^OBaTejiBHo, no nsB-lcTHOMy HaH^eM'B n cooxB’fex- 
CTByiomee SHaaenie 'C (cm. oopMyjiy (121)). 

Tor^a B-B ®>opMyjiy (122) BOHAexx. jihuib oji;Ha HensB-icTnaa v. 

3a OKOHaaxejiBHyiO Bejinanny KoetB^&Hnienxa saxyzania BoaBMeMx, cpCAnee 
BSTb nojiyaeHHBiXB, xaKHMTh odpaaoMB, SHaaenin v. 

C'h axHMX) V Moatno nepeBbiancjiHXB KQe<i>‘&HnieHT'B 91 h chobb onpeji;i&- 
jiHXb Bxopoe sHaaenie ;;jia v; oAnaKO, BBBiAy maaocxH axoro bX) SojibmnncTB'fe 
CJiynacBi. ne xpeSyexca. 

npH noibSOBaniH <i>opMyj[OH (122), mw npeAnoJiarajiH, axo BC^fc opAnnaxbi 
HSMipenbi B'fepno, bt. tomi> cMbicxfe, axo nojiOBKenie hcxhhhoh nyieBon jranin 
naMX) HSB'fecTHO. Ho, TaKi. KaKB axo ne BcerAa HM^feex'B M'fecxo, xo lyaine upe- 
o^pasoBaxb ypaBneiiie (122) xaKXj, axoGbi bx. nee bxoawjih cyMMbi aScojnox- 
Hbixx> snaaeniH cocfeAnnxxj opAnnaix, 

(cm. 4>opMyjiy (37)) 

40* 


^/c==2/A-+-2/ft-,-l 
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Pa30BbeM% Tenept ypaBHeme (122), iipHHHMaa bo BKHMaoie cootho- 
inema (123). 


n yk-^-l\yk-^-l -'^\yk-+-i / 


yk 

yk-*-i 


niB 




Vk yfe-i -1 
yk-i^i 


P Vk iVk ^ 2/& • 


Bboih oSosHaneHie (37), nojjMHM'L 


= 036) 

ToHHO TaKHe SyASMT. HM^Tb 

• -(136) 

CKMABiBaa ypaBHeHifl (135) h (136), nojiyqHMi) 

(iSl %■ 

PasAtJiHBii 3 T 0 ypaBseeie iia n bboah cji’feayiomifl oCoBea^eniH: 

B (137) 

\yk-^x Vk-^i) 


B 

TXk 


^k — 1 '^k-i-i ! 


Wk 

m. — — — , 
* *oa_hi’ 


^k-^^yk-^yk-^i^ 


SyAeM'b oKOHqaxejibHO iiiifeb 




. .(138) 
. .(139) 


(140) 


Bx> BbipaaieHie Bxoji,flTB tojibko ci/mmu AsyxB cMeatabixii opAaeaTB, 
a noTOMy na Bejn^nny He BJiiaeTB bobcc noioatenie htjoboh JiHnin. 

’Iio-ase KacaeTCfl Koe<f><i'Bi],ieHTOBTj Bj^ h to, xoth bb hhxb h exoahtb, 
KpOM-fe BBJIHTHH'b E eiBCG aSCOJIIOTHblfl BeJIBHIBbl CaMBXB OpAHUaXl) 

Vk-t Vk-^-x ® 2//c-t-2 5 o6cTOflTeibCTBO ne BM'tex'b cyii],ecTBeHHaro BHaqeBia, 

TaKB Cj^ aB.iiflK)TCfl Koe^xSHD.ieHTaMH npn abjtl naJibixT. BOJiHBHHax'b p b ‘C, 
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a noTOMy neSojiBinaa norp-femnocTB btb uejimHHax'Jb 3 thx'i> Koe<&«»HBieHTOB-i> ne 
MOJKeTTb CymeCTBeHHBlM'b oSpaSOM'B OTpaSHTBCfl Ha OKOHHaxeJIBHOM'B pesyJIB- 
Tax'fe BBlHHCJieHiH. 

Ci> ypaBHetiieM'B (1 40) naAO iiocxynaTB coeepnieHno no TOMy-me npiewy, 
KaKOH 6 B 1 JIX, yKasaHTj wh ypaBneeia ( 122 ). 

Cnanajia onpeA'fe-HHiOT'B, npn cjia6oivn> aaTyxaHin npndopa, iianBlipoaTH'feH- 
mia aHaaeHia p h 

noTOMTj yjKe ycTanaBJiHBaioT'B npHSopi. Ha xpeSyeMoe, CMBHoe saxy- 
xanie, onpe^^jiaioxx. 9t h = a sax^feivnb yate, no ^opwyxfe (140), naxo- 
AHXX) BGJinHHHy oKOHxaxejiBHaro Koe^<3E>Hn.ienxa saxyxaHia v. oxon nocxfeji,- 

Hefi B'fejiH (npH CHJiBHOMX* saxyxaiiiH) AocxaxoHHO HSM'fcpnxB tojibko xpn opAHHaxBi 
Uii ?/2 ® 2/37 pyKOBOACxeyHCB, OAHaKO, x'feMX., hxo6bi 2/3 6bijio-6bi SoJiBme 4“/„. 

TaKHMx. o6pa30Mx, npn onpeA'feJieHiH nocxoaHHBixx> xpeHia p n ^ h okoh- 
naxeJiBHOH BejHXHHBi Koe<i*<E>Hn.ieHxa saxyxaHia v, npeAnoHXHxejBH'fce nojiBSO- 
BaxBca ypaBHeHieMx> (140), B3aM'{;HX> ypaBHenia (122). 

BBimeonHcaHHaa xeopia no;];BeprjiacB bx> ‘J^HSHxecKOH jraCopaxopin AKa- 
Aewin HayKx> aKcnepiiivieHTajiBHOH npoB-fcpK'fe. 

npHBeAeMx> H'feKoxopBia AaHHBia. 

KaKX> 6bijio paHBme yKasauo, npn BSJioJKeHiH ajieMeHxapHOH xeopin Mexa- 
HHHecKOH perHCxpan;iH, iie yqHXBiBaioDxeH Bjiianie noTipaBOxnaro ajiciia p h 
H e ocxaioxcH hocxohhhbimh. 

TaKTb BTb OAHOM-B cJiyHafe nojiyHHJiHCB, iianpHivrfep'B, xaKia ancjia: 

p 

1,3 Vm 
0,5 
0,3 

6 0,2 


IVk 

154,97, 

V 

^ 7 c 

"1,91 

81,2 

1,82 

2,00 

40,7 

1,93 

2,07 

19,7 

1,96 

2,19 

9,0 

3,8 

2,06 

2,37 


Vk 

49 V, 
25 
12 



TaKHM-B oSpasoMTb, MBi BHAHM-B, BTO, AaHce yiETBiBafl nonpaBKy Ha p, v ue 
ocTaeTCH nocTOBHHBiM'Bj a yBejiHHHBaeTCfl cb yMeHBmeHieM'B aainJiHTyA'B, ne 
roBOpa yace o KOTOpoe npeACTaBJiflJio-dBi co 6 oio Koe<i> 4 >Hii.ieHTB saTyxama, 
ecjiH He 6bijio-6bi B 03 Myni.aK)n 3 ,aro BJiiama xpema nepa, h Koxopoe oaenB 
CHJTBHO BospacTaex’B CB yMeHBmeHieM'B aMnjiHTyAB. 

^jia npoB-fepKH dojcfce cxporoi xeepin, npHHHMaK)m,eH bo BHHMaHie Ao6a- 
BOHHyio nonpaBKy Ha bb nacTHocxH nposi^pKH ^^opmyjiBi (122), 6bijih 
CHflTBi H-fecKOJiBKO KpHBBixB cofiCTBeHHaro ABHatenia paH'fce onHcanearo xaate- 
jiaro ropEBOHxaJiBHaro MaaxHHKa (cm. rjiasy IV § 3), n cooxB'fexcTByioin.ie 
peayJBxaTBi HaSjiioAeHig 6bijih saxtMB odpaSoxanBi no cnoco6y HaBMeHBmHXB 
KBaApaxoBB (AJia xpexB HensB'fecTHBixB -i?, p h "Q. BBinncjiaeMBia no axoMy cno> 
co6y cpeAHia omnSKH HeH3B'£cxHBixB AaioxB xopomifi KpHxepin ajih cyBKAeaia o 
XOMB, HaCKOJIBKO 3TH BeJIHHHHBI AMCTEHTeJIBHO OCXaiOXCH nOCXOHHHBIMH. 

Bb 3 X 0 MB cjiyaa'fc yase OKa 3 ajiocB, hxo h p, bb npeA'^JiaxB omnSoKB Ha- 
6jiioAeHiH, A'feficxBHxejiBHo aejiaiOTGa BejiHHHHaMH nocxoaHHBiMH, KaKB to mobkho 

BHA'fcTB H 3 B CJI'feAywni.HXB AaHHBIXB. 


I-an Kpuean. 



7c 

Vk 



1 - 

39,75 

1,230 1 


9 

5,55 

1,405 


10 

3,95 


npHM'feaa 4>opMyjiy (122) 

, nojryanjiocB : 


V - — ^ 

1,248 

±0,013 


P = ' 

-H- 0,278“/, 

±0,0247^ 



— 0,000472 

±0,00017 




II- an Kpuean. 



k 

Vk 



1 

51,49“/, 

1,0345' 


37 

4,57 

1,2055 


A«;;, = 0,175 


Oiuu6Ka 0 % ^Jq 

1 . 0 % 

8 , 6 % 

36,0%. 


r A®*= 0,1710 
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OmuSva % 

V = 

1,0429 

± 0,0021 

0,2% 

p== 

-4- 0,299 7k 

± 0,0057 7h 

1,9 Vo 


— 0,000221 ±0,0000257 

11,6%- 


nepefiAGM'B Tenepb k-b cjiy^aio 6oJi^e cBJibearo Tpenia nepa o saKonneHnyio 
6yMary. 


III-hH Kpuean. 


Tc Vk 

1 41,19 7« ] 


8 

8,30 : 

9 

5,10 

1,363 

±0,072 

0,683“/„ 

0,134-/. 

0,00329 

±0,00091 


IV-afi Kpuean. 

fc 

Vk 

1 

71,28“/. 1,( 

j • • • • 

14 

8,60 1}' 

15 

4,65 

1,094 

±0,023 


p = -1-1,2797^ rt 0,0527 k 
?; = — 0,000359 ±0,00020 
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Cpe;^Hifl oniH6KH -y h p uoiynaioTCfl BOo6in,e ohchb MaieHBKia. 

Ecjih omnSKa n noiyaaeTca OTHOCHiejibHO Sojite SHaanTeibHOH, to axo 
oGcToaTejibCTBO ne HM-feexi. eoiBinoro npaKXHqecKaro sea^enia, xaKT, KaKx. Z. 
MH ^ bxoahtb bt. ocHOBHoe ypaBHenie jihibb RaK-B MaiBin nonpaBOBHBit HjenB. 

BtHX-B aeTBipeXTb apHM'fepOB’B AOCTaXOBHO, TTOSbl BHA'^&TB BCK) BOJIbSy 
BBeAGHifl B'B GCHOBHoe ypaBHeHie jiBHatema ceBCMorpa<j»a 

nonpaBOBHaro ajieHa, coj^epatamaro MHoatnxejieivi'b 

KoeexHO, HBJioaceHHaa SA'fecb xeopia hhkohmb oSpasoM'B ne Mo;KeT'B cbh- 
xaTbCfl cxporofi xeopien; ona aBJiHexca, no cpaBiieHiio crt ajieMeHxapHOB; Teopien, 
jinniB TOJibKO emopuMz npuCjiuoiceuieMZ kb ncTHH'fe. 

T'jiM'B He Meate mw bh^^hmb, hto BexHamibi h p, noiynaeMBifl no 3 toh 
xeopiB, oCxaAaiOT'B coBepmeHHO AOCTaTOHaBiMB ajih npaKTHHecKaxT) n'fexea: 
nocTOBHCTBOMB, TaKB KaKB cpe^aifl omafiKH aTax-B BejnnHH'B oKaBBieaiOTCfl b-b 
o^meMB BecLMa HeBaaaaTejibHBiMH. 

3thm'b ycoBepmeHCTBaHHbiMB npieMoniTb onpeA'fejeHia nocxoflHHbix'B ceic- 
Morpaoa h cji-feAyexx nojiBBOBaTBca na ceHCMHaecKHXB CTaHniax-B Bxoporo pas- 
pfl^a, FA't ycxaHOBieHbi npnSopBi cb MexaHnaecKoa peracTpapien. 


§ 3 . 

OnpeAtneHie CMti^eHiH noMBbi npn MaKCMua/ibHoii (f)a3t seM/ieTpflceHiH. 

IIpH MaKCHMajibHOH sesiJieTpaceHia Bcip'fc'iaiOTca, KaKB mbi yme 

BHaeM'B, 6 oite hjih Meai&e npaBaxBHbm, rapMOHnaecKiji, ceacMHaecKia bojhbIj 
npHaeMT. KaJKAaa hsT) xpexB cocxaBiaioinHX'B acTHanaro CM' 6 ni;eHia noaBbi 
MoatexB SbiTb npeA.CTaBieaa, bb ea saBHCHMocxa otb BpeMeaa, npocxoa cany- 
COHAOH. 

HycTb X SyAeTB. oAHa hst. xaKHX'B cocxaBJiHiom.HX'B. 

TorAa MBI MOHteMB nojioatnxb 

x=^x^sm(pt~+-Z), ( 141 ) 

TA-fe 


ecxb nepioAX) cooxBteTByK)in,eH ceacMnaecKoi bojhbi, Koxopbit, ecjiH 
ceiMorpa^*!. cHaSateHB AOCxaxoxHo cajibabiM'B BaxyxaHieMBj Montexx. 6bitb ae- 
nocpeACTBeano cHaxB CB ceacMorpaRLMbi. 
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Sa^aqa coctoht'b bi> tom'b, htoSli onpeA^l&JiHTb ECTHHHyio, MaKCHMaJiEHj^io 
aainjiHTyAy CM'fem.emfl nOHBbi n cooTB'kTCTBy[oio,iH MOMeHTi> 

Mbi yjKe SHaeMTb, kakb axa sa^a^a p’femaeTCH npn npocTon onTHHecKoft h 
npn raiBBaHOMeTpHqecKot perHCTpapm (cm. § 4 rjiaebi X). 

Hacji'feAyeM'fc-Hie xenepb p'fcmeiiie axoro Bonpoca ajih MexaHHqecKon pern- 
CTpapiii, npn najinqin nonpaBoqEibixTb qjreHOBX* na xperiie nepa o saKonqennyio 
Gynary, 

axoro oSpaxHMCfl kx> ociiOBiio-viy A^t^^'^i'epeiin.iajibHOMy ypasHemK) (62) 
npeAuiecxByK)iii.aro naparpa«i>a. 

Bx Hero bxoahxxj nocxoHHHbm ii Koxopbia caMH irfecKO-ibKo saBHcaxTb 
oxx> xpeHia nepa h Koxopbia HeiiocpeAcxBeneo onpeA'fcJiflEoxca hbx. oiibixa. 

Bx AajibH'fenmeM'b mm dyACMXi iiHcaxb axH BCJiaaHHbi 6e3Tb HtiACKca. 

Toraa An‘J>‘i>epeiin;iajibTioe ypaBHeeie ABna^eHia cetcMorpa^a npeACxaBHXca 
B-b cxfeAyEOipeMTb BHA-fc: 

-I- 2£/ -f- (y -1- Po) -I- ^ {y v^}2 -+~ = 0 (142) 


BexHaHUM nonpaBOKi) na xpenie nepa p^ nm p n ^ Mbi yme stiaeMb, KaK-b 
onpeA'feJiflTb. 

OnpeA'^AnBinra HXb npn cjaSoMb aaxyxanin, c6AH>KaeMx> sax'feMb Manmxbi 
H iiaxoAHMb OKonqaxeibHyK) BGAHaHny Koe<i>‘i>Hix,ienxa aaxyxania v. IIocA^fe axoro, 
no <i>opMyAt ana-iornanoii <i>opMyAt (134), iiaxoAnMb BeAHaniiy 


rA'fe 

n 



7r2 ^ 1 

7t2 -I- (log u)2 1 -t- 0,53720 A.2 7 


(143) 


A = Login t; 

P-^ = l — S--------- (144) 


n onpeAl’JiHeTca iisb KpiiBoii coScxeeiinaro ABnateiiia ceHCMorpa^iia no co6- 
cxBennoMy nepioAy MaaxmiKa npn cjaGoMb saxyxauin T' h no Bejmqne'fe coox- 
B’fexcxByiomaro JiorapneMnqecKaro ACKpcMeiixa A (cm. «>opMyj!ry (17) § 1 na- 
cxoani,eH rAasbi), Koxopbin, bb BHAy wajaro Bjiaiiia AeKpemeHxa na nepioAx., 
AOCxaxoHHO onpeA^fejaTb npH6AHHceHH0, ne BBOAa iionpaBOKb ea xpetiie nepa. 

CoScxBeHHbiH fiepioAX. MaaxanKa GoBb Baxyxanifl 6yAex'b xorAa 

n 

TaKHMb o^pasoMb, bcIj nocxoannbia e, n, p^, v n 25^, BXOAnmia sb 
ypaBHeeie (142), Moryxb CHHxaxbca H 3 B'fccxHbiMH. 
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3x0 ypaBHeHie mbi 6yjieM’h xaKate HHTerpnpOBaTb no Mexo^y nocJii^AOBa- 
TejibHBixX) npHSiHaceniH. 

dToro Mfci nojioatHMX) cnaxajia n ^ paBHbiMn nyjno. 

TorAa, ecjiH aaxyxanie npiaSopa AOCiaxonHo cHJibHoe («; okojto 4 — 5) n 
BpeMH i5 HO caHmKOMx> Maio, to bt, BbipaaceeiH o6ni.aro naxerpajia ypas- 
HOHia (142) njieBbi, coAepatainie nocioflHHbia HHTerpnpoBania n HM'feiomie 
MHO^KHTGJieM'b 6“®*, nponaAyxTb, ft y nacB, corjiacHO <E>opMyji-fe (103) § 4 
rjiaBbi V-oft, noiyqftTCfl 


-t— : < sin jp (i — T)-i-S[, (145) 

TAt 

M = ^ (146) 

A“)=(iibr (1^7) 

. ®o = T 0^8) 

^ = ^-arctg{l/l — :.2^^i )>-»-(149) (cm. ®opM. (112) 

^ w ij §4riaBHV-ofi). 

BBGAeMx xenept, Aftfl coKparneHia, CJi'feaytoinia oSoBHaneHia: 

(150) 

H 

= — pr-1-S . (151) 

TorAa Mbi SyAOMB hm^tl 

^ = JoSinvii (152) 

Ha ocHOBaaiH axoro BbipameHia AJia y aaAO onpeA'^Aftib xenepb aHaaenie 
\y -+- ft DOACxaBHTb ero saxiMX) bx> ypaBneftie (142). 

■ ^'==l==Acos4^-^.==Joi)COS<];;- 

cji-feAOBaxeAbHO, 

/ -+- vj/ = jp cos -t- V sin } 

= Jq Vp^ -+~ V® . r -z— == cos iL -+- • — sin I*”], 

Lyj}2 v2 . -4- v2 ' J 
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BfieAeMTb TenepB eni,e cji'feAyioin.ia oSoseaaeHifl: 


p 


Vp^ -H v 2 


sin^ 


(153) 


yjp2 ^ v2 


= cos§ 


HJin 


n 


p 


^=tgp 


A = A^ (p^ -t- v^) 


(154) 


noACTasJiHH aTH BeJinqnHLi bt. npeABiAyai.ee ypaBHenie, CyAeM-L HM-feTL 


\y v 2 /p = A sin* -i- ?) 


(155) 


npHHBMafl BO BHHMaHie ypaBHenie (141), mbi MoateMB name ocHOBHoe 
AH<&<i&epeHii,iajiBHoe ypaBHenie (142) npeACTaBHTB bb cj'feAymni.eM'B bha4i 


// 


y' 


2zy -+- ( 2 / po) p)....(l 56) 


IlepeMiHHaa, BX 0 Aain,afl bb 3 to ypaBHeHie, ecTb y -+- po- 
Ha ocHOBaHiH npeABiAymnxB bbiboaobb h oeosHaneHiH (cm. <E>opMyjiBi ( 145 ), 
(150) H (1 5 1 )), a TaKHte h oSmefi HHxerpajiBHoi <[>opMyjiLi (68) § 3 rjiaBbi V-oh, 
nfifTTin HHTerpaAb ypaBHCHia ( 156 ) MOHceTb Sbitb npeACTaBAeHB cji'feAyBJffl.HM'B 
ofipaaoMTb : 

2 / -t- Pq = [Fj cos yt -+- sin y^] -4^ sin - 1 - v], (157) 

TA'fe 

y = -i-Vn* — e* (158) 

H 

Yj ~ ^ 4L . e-e< r cos y^ . J* e®* sin yt . sin* (4* ^)dt . 

— sin yi . [ cos yt . sin* (4 -fr- P) ••••••• • (159) 

Ecj[h saxyxaHie npHdopa AocxaTonHO BexHKO b ^ He cJiBrnKOMB Maxo, to 
nepBBiMH AByMfl njenaMH bb iipaBon nacTH ypasHeHifl (157) mbi moikcmb, 
KaKB H paHBine, npeHeSp.esB, h TOrAa mbi SyAOMB npocTO EMfeb 


2/-i-p, = Asin4-^-^ 


(160) 
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BBi’^ncinM'B Tenepb v]. . 

3Toro BBe^eMt cJiifeAyiomifl o^osHaTOHifl; 

a = ^ = pt pT Hh- S H- ^....(161) (cm. ‘BOpM. (151)) 


& = (162) 

= J sin j) sin^ adt (163) 

H 

S^ = cosh adt (164) 

TorAa, corjracHO ^opMyj'fe (159), 

7]=:^Y.e-^*[cos6.S'i — sinS.^'g] (165) 


Onpeji.'fejiHMT) Tenepb SHaqeHifl HeonpeA'fe-ieHHLixTj KHTerpaAOBt S^. 
Ha ocHOBamn HSBtcTHbix'b i>opMyix ipHroHOMeTpia mm HMieMt BooSine 

sin ikf. sin {cos (ikT— i\) — cos (ilf N)| ' 

H - 

sin Jf. cosiV = — ■^)1’ 

cji'feAOBaTejibHO, 

sin h sin** a = -^ sin a {cos (a — h) — cos {a-i-h)] 

= -^[sin(2« — 6) - 1 - sin 6 — sin(2a-i-&) — sin( — &)] 

= Y [2 sin & -I- sin (2 a — h) — sin (2ct -i- &)] 

H 

cos h sin^ ^ sin a {sin {a -+- h) -+- sin {a — h)\ 

= ^[cos& — cos (2a -I- &) H- cos & — cos (2a — 5)] 
="^[2 cos 6 — cos (2a — &) — cos(2a-i-&)]. 
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BBGAeMTb Tenepb Tama o5o3HaaeHia: 

G = J e®* sin 1) dt 
G^ = ^ e®* sin (2a 

~ I c®* sin (2a -\-'b)dt J 

I 

H cos & dt 

= J fes* cos (2a — l))dt 
— ^ e®* cos (2a h) dt 

Tor^a Mbi SyACMij HM'feTb 

S, = -|-[2<?-h-G, — <?J 

s,=i[2H— zr, — a,!, 

a, cx^AOBaTCJibuo, corjiacuo <i>opMyjit (165), 

^ — . e-ei[2 {6'cos& — Jisin J} -f- {GiC 0 S&-i-jEjriSin?>} 

_,_{_6f,cos5-+-jy2sin&)] .(168) 

OcTaeica xenepb naiiTTi BbipaiKeiiia mecxH HeonpeA'^fejeHHbix'b HHTerpa- 
JIOBl. (t, (Tj, 6^2 ® ^X-> ^2' 

Ji^jui axoro o^paxHMca kt. BHxerpajibHbiMi. <[>opMyj[aMT> (81) § 3 rjiasbiV-ot. 

J = r ee< cos {qt a) dt — Cs sin (qt -i- cx) -i- s cos (qf a-)] \ 

•’ " J....(169) 

Jg = j* sin (qt -\-a)dt = (2*^ -i- a) — q cos (qt -+- o-)] J 

ripHHHMaH BO BHHManie o6o3Ha’?eHia (161) n (162), mbi 6y/i.eM'b HMfexb 

2a — h = (2p — y)t — p'z -i- S -i- p 
II 

2 a -*- & = (2 j?9 -+- 7 ) ^ — px -I- S -+- [3. 
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BeeAeMT. eme TaKifl o6o3HaH:eHifl : 

— Y 
9'2==2i?-4-Y ) 

Tor^a 

2a — 1) == q-^t — -4- 6 ^ 

2a -t- h = q^ t — px — i- S -i- 



( 170 ) 


KpoM^ Toro h = yf. 

TaKHM-B oCpasoMX, na ocHOBaniH ^-opMyjn. ( 169 ), mei eyAeMt HM-feTb 
G = J e®* sin 'bdt = [e-sin h — y ^3 

6^1 = J e** sin {2a — h)dt = [e sin {2a — h) — cos {2a — &)] 

= J e®* sin {2a -+-h)dt = sin ( 2 a -4- 1) — cos ( 2 a -4- &)] 

[ 

jet = J e®* cos h dt — It sin & -4- e cos 5] 

= J e®# cos (2a — 'b)dt = sin (2a -&)-»- s cos (2a — &)] 

J c®* cos ( 2 a -4- &) = gs'i^r^ [S'a sin ( 2 a -4- b) e cos ( 2 a -4- &)] . 

iia ocHOBamn bthxi. BbipaaceHifi nojiyiErM'B 
G cos h — S’ sin & = ^ ^ — cos & sin &} -i- y { — cos^ b — sin® &)] 

HJ[H, iipHHHMafl eme bo BHHMaHie cooTHomeHie ( 158 ), 

Oco^b — Ssm6 = — 

/(aji-fee 

G, cos Z) Hh- Sj sin b = [s { sin ( 2 a — 5 ) cos b -4- cos ( 2 a — b) sin b } 

-\-q^ { — cos (2a — b) cosb-t- sin (2a — &) sin&}] 

= g-l^^a 2a — g, cos 2a} 
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6^2 cos h -+- sin 6 — ia'— ^ [£ | — sin ( 2 a -+- h) cos h -i- cos ( 2 a -i- h) sin 6 j 

~+~ ^2 {cos ( 2 a —I— cos h — f- sin ( 2 a — t- 6 )sin 6 |] 

~ 1 “ ^ 2 a -I- cos 2 a j. 

noACxaBHB’B HafiAOBHUfl BwpasKemfl b^ <E>opMyjiy ( 168 ), SyAOMt HM-fexE 

4 ^ Y ' [_ n2 ^ {eS n-gj^a gS _h ggs} Sin 2a-+- 1^2 eSn-gga) 2aJ . 

9xy <&opMyjiy mei M03KeMT> npeAcxaenxE bi> CJi’feAyiomeM'E bha'6: 

= ( 171 ) 

P = £ — iai^a} si» 2 a -I- 2 a ....( 1 72 ) 

IIpeoSpasyeM-E xenepE BEipajKeaie ajih P- 
p = (&"— 3i") sin 2a-H(— s* jj ^ 2a] 

= («s «i) sin 2 a -I- (e" — g ,1 cos 2 a]. 

^aJite USX) o 6 o 3 Ha'ieiiiH ( 170 ) h ( 158 ) cifeAyexi): 

3 a — 2 i = 2 t 
32-^3i = 4i) 

3i32 = 4j?2_^2 

e® — S', q^ — n^ — 4 j)^ 

^2 g^2 — _|_ 4jj2 _ — ^py _|_ y^ = Yfi -+- — 4^7 

e 2 _ £.2 4 p 2 4 ^y -i- ^2 = »^2 -h 4 p^ -+- 4 pY, 

cjii^AOBaxeiEHO, 

(f -+- 3i") -»- Qi) = 0^® 1 T'- 
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noACxaBJiflfl 3TH BbipaateHiH bi> npeAtwymyK) 4»opMyjy a-ih SyACM'b 


HMi&Tb 


p = Wy’ sin 2a — (4i>2 — »’>) cos 2a] . 


BeeAeM-b xenepb cji'i&Ayioiii.iH oSosea'ieHia : 


sin 


cos 


4p2 


V (4£p)2 -f- (4-Jp2 j2 


4ep 


.(173) 


Hjin 


y'(4ep)2 "-i- (4p2 — 

<Spi=- 


4£p 


(174) 


IIpHHHMaa ein,e bo BHHManie, axo 

(4ejp)® -I— (4jp^ — = 1 1 6j>‘*' — 8^^ -i- 

= 1 — 1 6y® 1 6^* - — ■ -I- n'^ 

= (m2_|_4^2^2 


eyAeM-B HM-feTb 


2y 


V (nS -f- — 16p2 


sin (2a — ^i) . . 


(175) 


C-b ApyroH cxopoHbi, 


W : 


Z2. 

T 


n 

'F 


2 — — , ^2 5^2 . ^2^ 


z== — 


(l — ^) = (cM.<i>opMyjiy(144)) 


n 


= nyi 


y ; 


cJi'I^AOBaTejibHO, Mbi MOHiOM-b <&opMyjibi (173) H (175) npcACxaBHXb eme Bib 
cjii&Ay loni.eM'b BiiA’fe : 

4 — 


sin p, = 


'V (4 H— 1 6p.2 


\ 


cos 


4tlVl — [J.2 


( 176 ) 


n 


2y 


y(4-i-M2)2_ leiJiSits 

1 


y(4 -1- m 2)2 — 16fJL2 ^l2 


sin (2 a — 
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IlpBUBMafl eme bo BUHxMaHie, hto, conacao oSoaHaaeniio (161), 

O/ = —I— Pj 

H BBOAfl HO By to BOJIHHHHy 

P,= 2P — P„. (177) 

noJtvHHMT) OKOHqaxeJtbHO 

P= ^ ^ siu (2tL-i- Bj). 

232 ^ ^2)2 _ I6f;.2 u2 ^ V 

noACTaBiflfl 3X0 Bbipaateaie ajjh ^ bii <&opMyjiy (171) n npHHHMaa bo 
BHHM aHie, HTO, corJiacHO odoBHaneHiio (154), 

nojiyHHMT> cjitjiyiomee oKoaqaxejibHoe BbipaPKenie AJia v]: 

— — H — y ^ -+- 4* ^ ^ sin (2'L -+^ Pg). 

^ 2^ 2 ^ y(4_»_t{2)2 — 16 p.2m2 ^ ^ 

BBOAGMTb A-IH KOe^<&Hn,ieHTOBX), BXOAHEO.HX'B Bt 3Ty OOpMyJiy, OCOSblfl 
o6o3HaqeHia: 

\ (178) 

JB - ^0^ (1 

1 2i/(4-«-m2)2_ 16}Jl2m2 I \P / ) } 

Tor;i;a ■/) iipe^cxaBHrcn B'b cjt'feAyrom.eMx. BHAife: 

Y] = — i^a) (17'9) 

noAcxaBJiafl 3Ty Beiaxany bt. <]&opMyjiy (160), nojyHHMx> oKOHHaxeJtbHO 

y (Po ^0 — ^0 siB “+• E sin (2ip -I- Pa); (180) 

FA'fe, coraacuo «i?opiviyaaMX> (150) h (151), 

j _ gg t 

° ° (1 -f- m 2 ) yi — (jl2 f{u) 

H 

4^ =jP (t — t) -+- 0. 

TaKOBO Bbipaatetiie ajih y npn rapMOHHqecKOMTb ABH®eHiH noanbi n npn 

41 
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BajEHHiH nonpaBOHHbix'B BienoBi. na Tpeeie nepa o saKonqeHHyio 6yMary (npn 
ycjioBin, hto saiyxaHiG ;i,0CTaT0BH0 bcjhiko h BpeMa t He cjihiiikom'b Maxo). 
HaH^eETb Tenepb BtipasKeHie wfl MaKCHMajbaofi opAHnaTLi y^. 

Jf -TTfl aToro onpefl.txHM't Kopent ypaBHeaia 


Mst 3Toro ypaBHeHifl BM'feeM’i) 

^ ^ ^ = 0 
dt ^ 

HOT 

^ = 0 (isi) 

BosbMeMB 4^ sa nepeM-iHayio aesaBHCHMyio n npe^CTaBHMB xoa'b y bte> 
saBHCHMOCTH OTi. 4^ rpa<&HqecKH (cm. aepT. 147). 


■^epT. 147. 



HatjieM'B xenepb nepeyio MaKCHMaibHyio opAHnaxy 2/1; cooxB’fexcxByiomyio 
BexHHHHy 4* oSoBHaHHM'b HepesT) 4^. 

H3 x> ypaBHemH (180 ) h ( 181 ) mh noJiyHHM'b 

0 = .4o cos 4 “+- 2^-5i cos (24 -+- P2) (182) 

IlepBbiHj HaHMeHbrnifi, npn^jiHaKeHHbiH Kopenb axoro ypaBHeHia 6yAeTX> 

I ^ 



(183) 
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Boji4e TO’^ubiH KopeHb nojiy'^nxcs, iiojojkhbluh 

• • • 

FA'b ecTfc H'lKOTopaa nocToanHaa Bejiaanua. 

^jia oiipeA'fej(eHifl Sj noACTaeHMrb 3 to BbipajKeme A-na 4^^ btj <i»opiMyjiy (182). 
Tor^a, OT^pacbiBaa qjieHBi BLicmaro iiopaAKa, OyAeM-t uarfeTb 

0^== — — 2^B3^cosp2 

HJH 

Si = — ^'eos^ (184) 

IIoACTaBjraa Tenepb BbipaaseHie AJia 4*1 mbx. <i»opMyjibi (183) bii ypae- 
HCHie (180), iiojryaHM'b 

2/1 Po -®o ^ = A sin sill (tc P 2 ) 

HAH, iipeHe6peraa qAenawn nopaAKa 

2/,-+-p,-i-(J?,-.~2?,smP2)i = A .(185) 

TaRTb KaKX) 2/1 >> 0, h MeJKAy ToqKaam Oj h ^ aa qepTeacl^ 147 ^ 0, 

TO, corAacHO npeAbiAymeiviy, btj axoMT. HHxepBaA-fe h 

Po > 

IlatAeaix. xenepb Bxopon MaKCHMyaix. cooxB'fexcxByioDttyio BeAHqHay 4 ^ 
oOoanaqHMx. aepeaij 4^2 • 

BxopoH Kopeab ypaBiienia (182) 6 yAenb 

noACxaBAaa axy BeAHanay bx> xo-ate ypaBHeaie (182), HaHACM-b cooxB'fer- 

cxByioinee Bnaqeiiie o^. 

0 = Sg E ^ cos P 2 

HAH 

S^=2^cosp2 = — §1- 


41 * 
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Cji'feAOBaTejibHO, 



TC 


0. 


(186) 


IIoACTaBJiflJi 3Ty BejinTOBy bt> ypaBneme (180), noJiyqnM'B 
^2 PO -^0^ == — -^0 — P2 

JIH 

2/^ Po -t- ^ B^sin ^ 2 ) c; = — ^0 • • • 


(187) 


^opMyjia 3Ta noKasbisaeTTb, bto oTpi^maxeiLHO. 

Bt HHxepBai'fe MejKviy TOBKaMH A m B (cm. ^epx. 147) 0, a noTOwiy, 

corJiacHO npCAtiAymsMy, btj <i»opMyjit (187) pQ <C Oj TaKi* KaK'B p^ Rr^HHeiTj 

CBOi SnaK-b BM-feCTfe ct 

Tenepb jierKO yS^AHTbca, mto h ^ xaKJKe M^HaeTb cboh stiaKb BM'fecrlj 

cb po- 

3Toro oSpaTHMCH Kb -3&opMyji'fe (51), Aaiomeft BejiH'^any cnjbi xpema f 
Bb aaBHCHMOCTu oxb oxHOCHxejibHOH cKopocxH ABHaceoiH nepa no saKonneimot 
SyRiar'fe V'. 

f=fo-i-aF-i-pF2. 


Bfti'fecxo F, corjiacHo <&opRiyJi'li (60), mei MoateMb, npn majioH CKOpocxn 
BpameHifl 6apa6aHa (v Majio), iiOACxaBHXE y . 

ToxAa , ^ , 

f=f.-\-cx.y -+-p 2 / 2 . 


Hsb ^opwyjib (61) MEI snaewb, nxo nponopn;ioHajiEHO p^, a (3 nponop- 

n,ioHajiEHo 

TenopE, no cymecxBy ji'fejia, a6cojiwmH(ifi eejiumiua chjiei xponia f i-ig 
MOJKGX b BaBHcfexb 0Tb HaiipaBJiGHifl CKopocTH y HUH, HHanG roBopa, oxb snaKa 
KOJiHneexBa y . 

CJi'feAOBaxejiEHO, fo ® P Po ^ ^ Aojijkhei oSaaaxejiEHO M-feHaTE cboh anaKb 
BM'fecxife cb y, npHieMb, KorAa 2 /^ >> 0, to h ^ 0. 

Han^aejieuie chaei f, saBHCHXb oxb snaKa npn «/', ho HHKOHMb oSpasoMb 
He BeJinTHHa cbmoh chjiei. 

TaKHMb oSpasoMb, Bb ««opMyjit (187) mei aojukhei noACxaBHXE, bm^cxo 
H — po H — HOHHMaa xenepE noAb p^ nojiOHiHxejiEHyK) BeJinanny. 

Cb APyrOH CTOpOHEI, H CBMO OTpHpaxeJIEHO. 

yCJOBHBHlHCE, KaKb H paHEIHe, DOHHMaXE HOAb BGJIHHHHaMH MaKCHMaiE- 
HEixb opAHHaxb BcexAa a^cojiwMHua suaneniH axHXb BGiHHHHb, neaaBHCHMO 
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OTTb 3HaKa, Mb! MOHceMT, «>opMyiy (187) npeACTasHTb cjiixytomeMi, BHAt: 

2/2-*-po-+-(-^o-^--^iSiul32)^ = ^o .(188) 

To’qfHo TaKHse ^yAewt hm'^tb 

3A’6cb 2 / 2 , Po ® H cyxb BeJiH3HMbi noiOHtnx.eJibHbia. 

OxKHHyBraH hhaghcx. y , Po h noHHMaa BcerAa noAx* p n E a5cojiioTHbiH SHa- 
Heeia cooxBtTCXByK>ii];Hxx> Koe<i><*>Hii.ienTOB'i> xpeiiia, mm SyAeM-b HMfexb 

Vx * p (-^0 * ^x Pa) ^ ““ ■'^0 7 

H 

2/2 P ("^0 '" ^ "^0 5 

^1^2= 3 Y "+■ ^1^ 

HJiH, bij o5iii;es!x> cjiyaa-fe, 


2 /rti "+■ p "+" (-^0 ^1 P2 ) ^ — -^0 (1 

H 

= — (190) 


FA'fe BGjraaHHa onpeA^Jiaexca <i>opMyjiot (184). ' 

KaK-b Mbi bha'6jih Bb § 2 axoH rjiaBbi, ecxb, A^McxBHxejibiio, BejraaHHa 
nojioJKHxejrbHan. 

EoAcxaBHMXi xenepb bx> ‘xopwyjiy (189) Biiaaeiiio Ap, BSb «i>opMyjibi (150). 
Tor^a Mbi SyACMb Hiwljxb 

== (1 (*0 D/m P -+- (Bq “+- sin ^ 2 ) . 

Ho, conacHO oSosnaaeiiiH) (107) § 4 rjiaBw V-oii, 

(1 -+- ^^*) y 1 — f{u) — U, 

npHxeMTb, AJia BbiaHCJieaia Log U, HM'feexca bi. CdopanKife ceficMOMexpjaaecKHXX. 
xa6j[nii,b oco6aa xa6jnm,a V Cb abjmh apryMeHxaMH h w. 
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no^.CTaBHBT. 9Ty TJ bx npeABuymyio 4>opMyjry, nojiy’iiiM'i. 

OKOHBaxeji&HO 


(191) 

rAt 

= p H- -4- 1?, Sin . . . . (192) 


Mbl BBAHMT., TaKHMB oSpaSOMT., BTO BBIBHCJieHie aScOJlIOTHOfi BeJIHHHHbl 
MaKCiTMajibHOH aMnjtHTyABi HCTHHHaro CM'feipeHia dobbli nponsBOAHTCfl, npn 
MexaHHxecKOH perHCTpai],iH, tobho TaKHte, KaKt npn npocTon onTHBecKoS pern- 
cxpapin, cb toh) tojibko pa3Hnii,eiT, nxo kb chhxbimb cb cencMorpaMMbi opAn- 
HaxaMB nafto npncoeAHHHTb nonpasKy A^/^, onpeA'fejrfleMyio «>opMyjroH (192). 

XIocxoaHHbia p h BXOAsmin bb BbipaaieHie A?/^, onpeA'^-naioxcH sapaiiifee 
H3B KpHBoft coScxEGHHaro ABHateHifl ceScMorpa^a npn cjiaSoMB saxyxaHin. 

HaHAeMB xenepb OKOHaaxejibHoe BbipaaEceHie a-ib ^ onpeA'feJiHMB 

xaKHte BejiH^HHy sanasABiBaHia MOMenxa MaKCHMyiaa na cencMorpaMM't 
npOTHBB MOMBHXa MaKCHMyMB HCXHHHarO CM'femeHia nOXBbI 

j[(jra axoro noACxaBHMB Bbipaatenia Bq h H3B 4»opMyjiB (178) bb bbi- 
paateHie A^/^. 

IlpHHHMaa BO BHBMaHie, nxo CKopocxb ABHHteeia 6apa5aHa Maxa (v Maio) 
H qxo H B^ yMHOHtaioxea na Majiyio BejingnHy mbi MoateinB, cb coBepineHHO 
Aocxaxonnofi tobhoctbio, npeneSpenb bb BbipaHjemaxB ajib B^ h B.^ (^)" 
nepeAB 1 . 


ToPAa Mbl noJiyHHMB 


^ym 9 


dof/i. 

2 \u‘^ 


1 

y(4 -t- U^'f’ 16pi.2 w2 


sin 



IIOACxaBiffa cioAa SHaneeie h3b <i>opMyjibi (189), mbi SyAGMB, cb 
TOnHOCTBK) AO aJICHOBB BBICmarO nOpHAKa, HM'i^Tb 


^ym 9 2 ym {m 2 y(4_^M2)2_16lJ.2M2 Pa) ^ (193) 

OnpcA'feJiHMB xenepb sHanenia sin ^2 b cos . 

CorjacHO oSosnaxeeiio (177), 


ci'feAOBaxeiBHo, 


P2 — 2^ Pij 

sin P2 = sin 2^ . cos pj — cos 2^ . sin 
cos ^2 = cos 2p . cos -t- sin 2^ . sin . 
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TaKT. KaKTb wh «>opMyji'fe (193) sin a n't ^>opMyji'fc (190) cospg (cm. bbi- 
pamenie wa Sj — 4»opMyjia (184)) yMaoHatoTCfi na to mli MoateMi. wh <^>op- 
MyjiaxT> (153), onpeA'fejiflioiiiiHX'L SHaHeiiia sin^ h cos^, noioJimTi. ~ — 0. 
Tor^a MLi 5yAeMT> hm^te 

sin ^ = 1 


H 

cjitaoBaTeibHo, 

H 


cosp = 0; 


2 ^ = ^. 


TaKHMB oSpaaoMB, mbi noiyTHMib 

sin ^2 = -i-sm 



MU, npHimMaa bo BHHMairie cooTHOmeiiia (176), 



4 — m 2 

y( 4 -I- 2 ( 2)2 _ 16^.2 ?i 2 


(194) 


cos 


A%iV\ — p 2 

>^(4: HH 


(195) 


IIoACTaBHM'B TenepB BBipaMonie flan sin^g iisTb <)>opMyjiBi (194) btj <i>op- 
wyjiy (193). 

Tor^a 




"(4 H- — 16p.2 H-* (4 — u^) 






p-4- Y2 /w 2(2 J(i-l-«2)2_ 16 |x 2 m 2) ^ 


MH, oKonnaTejiLHO, 

r;Tfe 



(196) 


F{u) = 


2 • 


4 HI- (3 — 4 pi. 3 ) m 2 
{ (4 H- ^ 2)2 — i 6 p,^ ti"^ J 


(197) 


<l>opMyjiBi (196) H (197) AaioTT^, TaraMB oGpasoMB, bosmoikhoctb, wh 
KajKAaro jiamiaro nacTnaro cjiynaa, onpea'fejiMTB iioiipaBKy Ay^ n3M4penH0ii 
■opj^HHaiBi y^. 
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• IIpH MajiMSTi aMQjiHTyAax'B, BTOpafl noiipaBKa, coAepHcaiu,aa MHoatiixe- 
leMB OHCHt Majia. 

OnpeA^iHMi. Tenepb 3ana3j],biBaHie MaKCEMyna Ha ceicMorpaMM'fc. 
06o3HaaHM'b MOMeHTt HCTHHHaro MaKCHMyMa CM-femeHifl hoxbbi aepest , 
a MOivieHTTi cooTB'^TCTByioiii.aro MaKCEMyna aa ceBCMorpaMM'fe aepe3% 

Hat <i&opMyj[bi (141) 

aj = -+- o) 

c-itAyex-L, HTo nepBbii MaKCHMyMx. Hacrynaex't bb MOMeExt tx ^ , xA'fe 

^JIE BTOpOrO MaKCEMyMa HM'feeMX) 

a, cJi-fcAOBaiejibHO, BooSine, m-To MaKCHMyMa, 


S = (2«i _ 1 ) |- (198) 

IIoACTaBJiafl xenepb bt. oopMyjy (190) SHaaeaie v}; hsx. «i>opMyjibi (151), 
Oy^eMt EM’fexL 

= (2m — 1 )y-»-Sj5 . .(199) 


BbiHixaH ypaBHeme (198) h3i> ypaBneHia (199), nojiyEHMB 



!P 

■pv=o^l 


EJIQ 


P 


EJiH eipe 




(200) 


OnpeA'feJiHMX) xenepb o^. 

^JiH 3xoro oSpaxHMcn kx» «>opMyji'fe (184). 

noACxaejiflfl cK)Aa SHaneHie nst Bxopofl hst. 4>opMynb (178), mm 
SyAeM-B CB x-feMB-Hce npHSaiEateHieMB HM-fexh 

y(4 H-m 2)2 — 16tJl2 4*2 ^2* 


'1 
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noACTasiAH cio;i,a snaHCHie hsT) « 3E‘opMyjibi (189) n sna’^eme cosjBg h 3 t> 
‘i>opMyjiE>i (195), MM noiyHEMi), npene^peraa qjieHaMH BbicmHXTb nopHAKOBis, 

^ . 4u yi — 1J.2 

°i — ■ (4 -H- «a)2 16IJ1.2 m2 ■ 


Ebbah odoanaqenie 

^ ^ 4m t/ 1 — iJ.2 

-^iW (4 m2)2 _ 16JJ.2 m2 J 

nOJiyHEMTE. OKOH'^aTeJIBHO 


.( 201 ) 


= 2; 2/.. ^.(«) 5]. . . (202) 

IlpE oiipeA'feAemH HCTHnnaro MOMeexa iia ceficMorpaMM'fe, naAO, KaKib 
MBi BHA'feAH paHbme Bx § 3 rjaBM IV, Bbrnecxi. h3x BeAHHHHbi a^cniHccbi 
TOHKH Jtf (MaKCHMyMx) nonpaBKy na KpyroBoe ABHHteme Koiipa rminymaro 
uiTHtMa. Exa nonpaBKa oxpHnaxejibiiaa. AScojiioxHaH ea BeABfiHHa ab-gtch <E»op- 
MyAoii (21) TOH-a^e rjiaBM, a HMenao 



1 1^. 
2 6X’ 


xA'fe X ecxb AJiHHa oahoh ceKyHAw na perHCTi)HpHOMX BaA-fe. 

TaKHMx o6pa30Mx, ccah ecxL a6cn.Hcca Toaim 214 , to, 


(203) 


m 






771 


(204) 


CAtAOBaxeABHo, AAfl onpeA'feAOnifl BCiWMaro MOMeexa Mbi 5yAeMx 

HM^^Tb CA'feAyiomyio OKOiiaaxeAbHyto <t>opMyAy: 





i_ :f£ 

2 2-k 


Ihn 0 0 . 


.(205) 


Ex TOMX-JKG § 3 rjaBbl IV Mbi BHA'feAH, MTO H3M'fep6HHaH MaKCHMSAbHaa 
OpAKUaxa HG TpGfiyCXX IIHKaKOH IIOnpaBKH na KpyrOBOG ABII^KGHiG DBIIiy- 
iii,aro inTH<Fra. 

HoacnnMX xericpb BbiraGHSAOH^iGHnyio xGopiio na nacxnoMx iipHM'Jfep't. 
IIpGAnoAOHtHMx, XTO, H3X Ha6AioAeniH npn CAadoMx saxyxaHiH, uCAywHCb 
BeAnnniibi p n ‘C, cooTB^£TCTByK)iii,ia paiite npnBGAeHHbiMx AanoMMx 

I- OH KpHBOH, a HM6HH0 

■v~ 1,248 

P = -+- 0,28 “/m 

(:= — 0,00047. 
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TorAa 

A = Lgio«; = 0,0962. 

Hst. Ta6iHH.bi IX CSopHHKa cetcMOMei’pH'iecKHX'ij TaSjHU'B naxoAHMt 
Lgs = Lgyi-i- 0,53720 A® = 0,00108 

HIH 

Lg(l -I- 0,53720 A2) == 0,00216. 

Ho, no ^opMyi'fe (134), 

y,2 1 • 

F- — 1-4-0,53720 A2’ 

Cl'feAOBaTeJIbHO, 

Lgfx2 = 1,99784 
ran 

^2 = 0,9950. 


06paiii,aflCb xenepb k-b <&opMyjiii (129), no KOTopon 

6 




1 -4-8^2’ 


flaSOA'HM'b 


01 = 


6 


8,960 


— 0,670. 


Cji'^AOBaxeibHo, 


-c — X — — 0,00047 — Q 00070 
31 — 0,670 u,uuu/u. 


npeAnojroxKBMB xenepb, nxo coScxBeHHbm nepioAx> ceHCMorpa<E»a Sesx. 
saxysama T— 25®0, a Baxyxanie ycxaHOBieno xaKoe, nxo [x2= 0,80. 

CorjiacHO xadran't I-ot CSopnaKa cetcMOMexpnqecKHXX) Ta6jiHi],x>, cooxB'fex- 
CTByioin,iH Koe^^^HnieHTB saxyxaaia '^ = 4,81. 

^iHHy AMHHaro niena 6 yBOMxnxeJibHaro npnQopa iipnaieM'b paBHbiMXj 
30 CM., a A-HHHy 1 cexyHAbi X na perHCxpnpnoM'B saji'fe 0,5 “/jj. 
npeAnoiOffiHMTj xenepb, nxo mw noJuynii-iH cb cencMorpaMMbi 


H 


T^ = 25‘0 

2/m =807,,. 


TorAa 


w= 1. 
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Cl. 3THMH BeiHiHHaMH [t? TH u nojiy^atoTCfl cJi'feAytom.ifl sHanenifl "^ynK- 
ii,iH F{u) Ti F^{u) (cm. ^opMyjibi (197) h (201)); 


4 - 4 - (3 — 4 ^ 1 . 2 ) «2 


H 


F{U) 2 ^^2 _,-tt2)2 _ 16p.2 M2j 

F,iu) 


7 — 3,2 r> n O 

25 — 12,8 ^ 12,2 


4m Vi — tJi.2 4 V 0,2 1,789 0 147 

p"irti^2Zri;6]l2^ 25 — 12,8 12,2 ’ 


Cjt’feAOBaTeJibHO, corjiacHO 4‘OpMyji'fe (196), 

A2/^=pH- 2/ 2?’(w)^=0, 28 h-6400 X 0,623 X 0,00070 = 0, 28-1-2, 79=3, 07“/,^. 

IIonpaBKa na I b-b BCJH'iHH'fe aMnjHTyAbi y^Ke BnojiH'fe omyTiirejibHa. IIpH 
axoMB cocTaBiBeTB 3,8%. 

2/m 

npH Majibix'b aMOJiHTyAaxi., axa nonpaBKa na 5 HM-feexi. yace Majo saa- 
aeflifl, HO saxo Tor^a BbicxynaeTB yace 601'fce OTHOCHxejibHoe Bjianie p. 

HanpHM'fepi., npn y^n~ 10 “/™ 5 

A?y„, = 0,28 - 1 - 100 X 0,623 X 0,00070 == 0,28 0,04 = 0,32 

IIpH axoMTb cocraBjiaeT'L 3 , 2 %. 

Vm 

BbiHHCJiHMB Tcnepb sanasAbiBanie MaKCHMyaia. 

Do •I'OpMyJi'fe (205), 


2 6X 




Ha ocHOBamn BbimenpHBeAermbixB AamibixB, hm'^cmb, ]i,m 2/„^ = 80“/m, 


_l_?/i 1 6400 

2 &X 2 300.0,5 


21“33. 


Ho Ta5AHIxfe VI C6opHHKa CeHCMOMexpHHeCKHXB TadJIHUB HaXOABMB, AJIH 
: 0,80 H W — 1, 


T„ 


p 


0,250; 


cxfeAOBaxeJibiio, 

/(ax£e 


t;=6«25. 


qi 


= sox 0,147 X 0,00070 = 0°03. 


27r m 
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Cji'feAOBaTejibHO, iiojEHoe sanasAWBaHie MaKCHMjjvia cocxaBJiaeTTb 27“61. 

Mbi BHABMTb, TaKHM'b oSpasoMTb, ^To BJiiflHie iionpaBKH ^ BA'fecb yate coBcp- 
uieHHO HHaxoKHO. ^pyrifl-iKe AB-fenonpaBKH aivi'feiox'b 3HaaHxejii.iioe BJiiaaie. Bx. 
OKOHxaxejrbHOMT) BbiBOA'fe, B-b 6K)ju[exeHflX'b, Aocxaxoaeo AaBaxb momchtt. 

Cb xoHHocxbK) AO 1 ceKyHAbi. 

HxaRTb, axa xeopin noKaabiBaexTb, 'ixo, Kpoivit oSbixHaro sanasAWBania t, 

■ ■ ” ■ * nr 

oSycjiaBJiHBaeMaro cBOHCTBaivin caworo ceHCMorpa«*>a, npaaeMb BejiHiima 

JLp 

onpeA'feJiBeTCfl oaenb JiexKO no TaSanm-fe YI CSopnHKa ceHCMOMexpHnecKHXb 
xaffjiHii.'b, cyraecTByeTb em.e do6aeoHHoe sanasAbiBanie, 3aBHCflin,ee oxb xpenin 

nepa o saKonaenHyio 6yMary. Ho axa nonpasKa iia xpenie • na 

caMOMTb A'feJi^ xaKb HBqxoHCHa, Hxo eio mohsho Bnojisli npeneSpenb. 
noexaBjreHHaa naiviH saAana, xaKBMb oSpasoMb, p'^mena. 

<i>opMyjia (191) Aaexb HMenno bosmohchoctb onpeA'fe.iaxb MaKCHMaibHyio 
awnjiHxyAy HCTHnnaro CM-feipenia nonsbi npn MexaHHnecKon perncxpania, npn- 
neMb cooTB'fexcxByEOEAaa nonpasKa HSM'fcpeHiioH opAHHaxbi Bbmncjiaexca 

oneHb npocTO no <E>opMyjiaMb (196) h (197). 

SanasAbiBanie-ate MaKCHMyiaa na ceficMorpaMM'fe AaoTca <E>opMyjioH: (202), 
XA'fe SHaaenie «»yHKii,iH BbiBHCJiaexca no <E>opMyji'fe (201); ho bxoh iio- 

npaBKOH na ^ mojkho, KaKb mbi xojibKO xxo bha'^JHIj npeHeSpeqb. ETcxHHHbiH-ace, 
ncKOMbii MOMeHTb BbiHHCJiaeTca no ^opaiyji'fe (205). 

Hxo-xKe KacaexcH nepioAa ceacMHxecKOH BOJinbi T , to ofib MOJKexb, 

Jr 

KorAa ceHCMorpa<E>b CHaSateHb cHJibHbiMb BaxyxaHieivib, cb AocxaxoqHbiMb npn- 
SinffienieMb Sbixb npaMO CHHXb cb ceHCMorpaMMbi (cm. oopMyjiy (180)). 

TaKBMb o5pa30Mb, mojkho, h npM MexaHnnecKot perncxpanin, onpOA^JiHXb 
TpB HCKOMbie ajoHeHTa ABHacenifl nonBbi tx^^^ KaKOSbia AaHHbia 

n eaAJieaiHTb noMfemaxb Bb ceiicMHqecKHXb SiojuieTeHHXb. HsjioaieHHbixb SA'^fecb 

npiewoBb h cxfeAOBajio-Sbi npHAopJKHBaxbCH npn oSpaSoxK'fe ceacMorpaMMb oxb 
npneopoBb Cb MexaHHxecKOH perHCxpapien. IionpaBKH p n ^ HM'&ioTb snanenie, 
lie CTOJibKO Bb Bonpocfe o6pa6oTKH ceScMorpaMMb Bb p'fejiflxb onpeA’^-nenia 
HCTHHH&]:^b BeJIHqHHb H tx^j CKOJIbKO AJia OnpeA'fejieHifl HCTHHHOH BeJlHHHHbl 

Koe<&4>Hn,ieHTa saxyxaeia v, a, cjt'feAOBaxeJibHO, h BeJiHHHHbi p.^. 

Hsb Bcero BbimeBSJioateHHaro bhaho, hto oSpaSoxKa ceHCMorpaMMb, npH 
MexannaecKOMb cnocoS-fe perncxpaain, npeACTaBJiaeTca SHaxHxejibno 5oJi'fce cjioac- 
HbiMb, H-feMb npH npocxoH onxHxecKOH HjiH Aaate rajibBaHOMexpHaecKOH perncxpa- 
piH. Oea xpeSyexb AoSaBOMHaro onpeA'fcJieHiH AByxb nocxoHHHbixb p h axo 
SHaHHxejibHO ycjioacHflexb A'feJio. Ho axo 6bijro-5bi eme ne CTO.ib cymecTBenno, 
eCJIH-6bI TOJIbKO BejTHHHHbl p H A'fcnCTBHXeJIbHO COXpaHHJIHCb-Sbl nOCTOHHHblMH. 
Kb COHtai'feHiK) p H ^ Bb CHJIbHOH Mtpt SaBHCflXb OXb paSHbIXb CJynaHHblXb 
oScTOflxejibCTBb, KaKb-TO 0Tb TOJiin.HHbi cjoa caaiH na ^yMar-i^ n np., a noxoMy 
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OHH MoryT-L iiSMtuaTbCH, He TOJLKO OTT) o^Horo JiHCTa SyMarn Apyroro, ho 
H AJia oTA'fejit.Hbix'B HacTefi Toro-3Ke JHCxa. lIpHXOAHTca no axoiviy, BOJieH-He- 
BOJICii, AOBOJbCTBOBaTbCH Hi&KOTOpbIMH CpeAHHMPt BeJlHHHHaMH. Bx. BH^y OTOFO, 
CJitAOBaio-Sbi iia T^XT. CTanpiax'b, fa'^ npnM'feHHeTca MexairanecKm cnocoS'b 
perHCTpaAiH, no bosmobkhocth nacTO onpeA'^Jiarb p h | npn oaeoM-b saxy- 
xaniH. 

npH onpeA'feJieHiH HanajibHbix'b <E>a3'b P ii S, Tpenie nepa ne cTOJib bpcaho, 
noTOMy HTO cooTB'fexcTByiomia aBJicnia HMi&iOT'b BEiesannwi xapaKxepTj, n, ecjin 
TOXbKO HMnyjIbCbl AOCTaTOHHO CHJbHbie, TO COOTB'6TCTByiOIH,ie MOMeHTbl (OCOfieHHO 
ec^iH pa3CMaTpHBaT£> ceiicMorpaMMy uoatej ^ynoii) onpeA'fexaEOTca AOCTaxonao ea- 
AeJKHO. 

MHHyxHbia MapKH oxMijnaioTca iia ceiicMorpaMM'fe, hjih kopotkhmh nepe- 

# 

pblBEMH BTi SannCH KpHBOH, HTO OCym,eCTBJIHeTCH XerKHMlj HOAHHXieM'b HtHUy- 
m,aro nepa, xoxa axoTt npieji'b h iie Bnojiirfe u;'l5Jiecoo5pa3Hbm, TaKT* KaKt 
axHMTb MOJKexTb iiapyniHXbca nfscKOjrbKO iipasHJibHOCTb ABHJKenia caMoro cenc- 
Morpa<i>a, Hjm->Ke OTAtJibUbiM'b uepoMt, AaiomHM’B, npn iiomoihh ocoSaro 
ajieitTpOMarHHxa, Ka?KAyio aiHuyxy ocoSyio iviapKy iia ceficMorpaMRife. 

Bii iiocxfeAHeaix. cj[ynaf>, iipn onpeA'liJieHiH pa3JiHHHbix'b MOMeiixoB'b na 
cencMorpaMRit, cxSAyexTi netipeMfeHO cqHxaTLcn c'b TaKii iia3biBaeMbiMT> napaji- 
AafccoMs oSofrxTb nepbeet. 

3x0X7) napajuiaKCT) naAO onpcAfeJiflxb KaatAniii pasb iipn cai'fenlj OyiviarH. 

^jiH 3X0 ii ulan, b-b MOMenxB oxM'fexKH Mnnyxiion wrapKH, AaioTT) ceiicMO- 
rpa<[>y iieSoJibinoH tojimokI)*, sxnMT) Tornac'b-JKe oiipeAfcxnxcH jraiieSHoe pa3- 
cxoaiiie MensAy oSohrih ncpbHRiM, oxKyAa, 3iian AJiHny 1 RiHnyTi>i iia Baxfe, xerKO 
nojiyHHTb H BeJinnney cooTBtxcTByiomaro iiapaiJiaKca b 1) ceKyiiAax'i.. 

MexaHinecidii cnocoSi) pcrHCTpapm oSjiaAaexi), OAnaKO, cymecTBeiuiBiMi) 
HpeHRiymecTBOMb AeniesHSHbi, a noxoRiy oin) h HM'feexX) xaKoe mnpoKoe pacnpo- 
cxpaiieiiie iia pasHbixi) ceircRinnecKiixi) cxaim,ijixi). KT) axoRiy cnocoCy iieBOXbuo 
iii^uxoAHTCJi iipnG'feraxb iia ccMcamnecKHxi) cxanniaxi) eroporo paapnAa, Koiopbm 
ycxpaHBaioTCH oCbiKnoBeinio bb ceiicMiT'iecKnx'b oSjiacxnx'b, n rA'fe wc^o oxA'fexb- 
iibixTb crauniH HRitexB yjiie npeoGJiaAaiomee aHaneiiie. 

Eipe oAuo iipcHRiymecTBo aroro ciioeo6a penicxpauin saKiEonaeTca bb 
cro HarjiflAHOCTH, xorAa naKB, iipn onxnqecKOH h raJibBaiiORieTpnnecKOH pern- 
cxpapm, iia cencMorpaMMax'b ao hxb nponBAeiiia poBiio im^ero ne bhaho. 
B'b axofliB OTHomeHiH npnSopbi cb wexaim'^iecKOH perHCxpapieS noxesribi h na 
ceiicRiHnecKHXB CTaHpinxB iiepBaro paspHAa, bb ptanxB npeAynpeJKAeaiH sa- 
B'feAyioEAaro cxaupieH o nponcmeAUiORiB seMJieTpnceiiiH. 

Bb ocxaibiiORiB Riexann^ecidH ciiocoSb ycrynaexB ApyraRiB MexoAaMB 
perHCTpapin, rjiaBiibiMB oCpasoRii) bb OTHonieiiin tohhocth nojryqaeMbixB 
pesyAbxaxoBi). Ho cymecTBy A'J^Jia, ciiocoSb 3totb, ecxn toabko Aofi’HBaTbca 



BnojiH'fe HaAeacHbixt pesyjibTaTOB'B, a^jibko ne npocToS h conpaatem. Cb ne- 
MajiBiMH npaKTHaecKHivm saTpyAHeniaMH. 

Bb nacToamet rjiaet yaasaHW npieMW, KaKHMb oSpasoMb mohiho Cb 
3THMH saTpyAHeHiaMH SopoTLca, HO HSJioBKeHHaa Teopia HHKOHMb oSpasoMb He 
MoateTb CHHiaTbca cxporoH Teopiefi. OHaHeH36'featHOHOCHTbHace6'fexapaKTepb 
HSB^CTHaro npi6j[HaKeHia, ho h HHKaKaa CTporaa xeopia ne Mor,ia-6bi yaecTb 
BC'txb cJEyaaHHbixb HSM^Heam Bb ajreMeaxaxb xpenia. 

9x0 HenoGToaacxBo Koe<E><i>HaieHTOBb xpenia a cocxaBJiaeib rjiaBHLifi h 
BecbMa cyni;ecxBeHHbra neAocxaxoKb inexaHHaecKaro cnoeo6a perHcxpapin. 

T-fewb He Meate, Bb pynaxb onbiXHaro HaSiioAaxejifl, npa xmaxeJibHOMb 
HBCJi’feAOBaHiK coScxBeHHaro ABnacenia ceficMorpaoa h iipn BHHMaxeJibHOMb 
OTHoraeniH Kb MexannaecKiB cnoeo6b perncxpapin Moatexb Aaxb BnoxH^fe 

yAOBaexBopnxejibHbie pesyjibxaxbi, Aaate Bb Bonpoct onpea'feJieHia xapaKxepa 
nexHHHaro ABHatenia noaebi, axo, KaKb mbi BHAt-HH, coexaBJiaexb OAny H3b 
rjiaBH'fetniHXb saAaab coBpeMeHHOH ceficMOMexpin. 



